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MODEL R775 DELUXE FM-AM TUNER-PREAMPLIFIER 




It took Bogen creative engineering to develop the tuner that automatically "fine" tunes 
itself. Just turn the tuning knob until you reacli the fringe of the station you want (as indi- 
cated hy the meter) -then let go. A light goes on to tell you that Bogen is taking over. 
Walk away . The exclusive Auto- Lock tuning "zeros in" like a homing pigeon. Then it locks 
out all unwanted signals - lio\\e\er strong - and locks your station in fiir keeps. No 
drift. Pin-point-perfect reception, even in areas where others fail. All this phis special 
"squelch" circuit which eliminates interstation noise. Comiileti' cliassi.s: $243..5(). Blonde 
or mahogans-finished enclosure; S8.00. 

Dovid Bogen Company, Paramus, N. J. • A Division ol Unitronics Corporation 



SPECIFICATIONS: Corlrolsi volumei lunine; separate 
bass and Ireblei 7-posilion recird equalizeri loudness contour 
selector; separate tilgti aniJ low 'requency flltersi function selec- 
tor. Colored (Jols indicate average listenine settings. Audio 
response 10 cps to 100,000 cps ±0.5 db. Extreme sensitivily (2 
microvolts for 35 db quieting or fM). Extremely low distortion 
(0.4% at rated output). Adjustable tium-eliminator. Tape recorder 
output. Inputs lor magnetic, ceramic, and crystal cartridges. 
Write for compljte catalog and, or send 25c for 56page book 
"Understanding High Fidelity" to Dept. 000. 



Boom 

HIGH FIDELITY 



. . . because it .touudfi better 

MANUFACTURERS OF HIGH-FIDELITY COMPONENTS. PUBLIC ADDRESS EQUIPMENT AND INTERCOMMUNICATION SYSTEMS 

www.americanradiohistorv.com 



THE BRITISH INDUSTRIES 




I 3 ENTIRELY NEW LEAK 
t POWER AMPLIFIERS 



2 ENTIRELY NEW LEAK 
PREAMPLIFIERS 




THE 3 NEW LEAK AMPLIFIERS 

Hi;;h power . 50. 25, 12 watts ... all at 
1/10 of 1% (0.1%) distortion 

These new units were produced to provide 
you with broadcast and professional compo- 
nents and workmanship in an amplifier for 
home use. 

Simply stated: these amplifiers incorporate 
every desirable feature you have ever wanted 
in an amplifier . , . and without compromis- 
ing; the high Leak standard of craftsmanship. 

CIRCUITRY 

These new amplifiers continue to use a triple 
loop, negative feedback circuit. The unusually 
high amount of negative feedback in the Leak 
circuitry permits us to keep distortion to l/lO 
of 1% (0.1%) at full rated output, and to 
reduce hum noise and the effects of tube aging 
or replacement to a minimum. In order to uti- 
lize this amount of negative feedback, and to 
achieve these advantages, a highly stable cir- 
cuit is necessary. This requires the finest com- 
ponents and great skill in testing and assembly. 
For example, costly sealed condensers are used 
exclusively. 

POWER RATING 

There has been a consistent demand for higher 
power in amplifiers for home muSiC systems, 
and recent developments and improvements in 
output tubes have now made it possible to 
satisfy these demands without altering the 
proven Leak circuitry or compromising the 
Leak "Point One ' performance standards. The 
Leak ■TL/50 Plus' amplifier employs the 
newly-developed, high output KT88 type tube; 
the "TL/25 Plus" incorporates the recognized 
KT66 type, and the ■■TL/12 Plus" the N709 
type. www.americanradiohistorv.com 



by a 50 watt "plus" Leak amplifier. We rate 
this amplifier at 50 watts because that is the 
point at which the harmonic distortion reaches 
1/10 of 1% (0.1%) at 1000 cycles, in actual 
fact, this amplifier can deliver as much as 64 
watts, still with ne^jligible distortion. This 
explains the word "Plus" in the model num- 
ber. In the same way, the 'TL/25 Plus" de- 
livers J2 watts, the "TL/12 Plus" delivers 
14 watts . . . therefore, these model designa- 
tions also Contain the word "plus." 

CRAFTSMANSHIP 
One way to reco^inize the care taken in manu- 
facturing! a Leak amplifier is to turn it upside 
down and compare it with any other ampli- 
fier. Take a fjood look at these components . . . 
fine as they are . . . all are utilized well below 
their maximum ratin^js, which insures fjreat 
stability and \onp, life. These are the kind of 
considerations which produce the recognizable 
difference between Leak sound and that of any 
other amplifier. 

PRICES. "TL/50 Plus" S149.00 

"TL/2S Plus" S109.50 

'TL/12 Plus" S89.00 

THE a NEW LEAK PREAMPLIFIERS 

Compact, handsome and flexible . built spe- 
cifically and only for the Leak power amplifiers I 
The first impression you will get is the hand- 
some. Compact look of these preamplifiers. 
They have been completely restyled in rich 
gold, brown and white by world-famous de- 
signer Richard Lonsdale-Hands. 

EXCEimONAL \ ERSATILm- 
Careful thought has been given to the varied 
installations and arrangements to which these 
preamplifiers must be adaptable. For example, 
one exclusive feature is the tape recording 
and playback lacks on the front and the rear 
panels — to facilitate portable as well as per- 
manent tape reCi>rding installations. 
THE NENX' "POINT ONE" PHEAMPLIFIER 
The 'Point One" Preamplifier includes more 
expensive components, and a more complete 
circuitry than you will (md in most preampli- 
fiers. The reason for its low price of S55.00 is 
that this preamplifier uas designed without a 
power supply, since it tnkes its power from 
the amplifier. The "Point One" is a low-noise, 
low-distortion 2-stage feed-back tone control 
preamplifier. The first stage provides record 
compensation through frequency selective nega- 
tive feedback. The seconti stage embodies feed- 
back tone control of both bass and treble fre- 
quencies ... ± 16 db at 30 c/s and ± 18 db 
at 20.000 c/s. A 4 kc. 6 kc and 9 kc filter 
permits C(»mprehcnsive control of treble fre- 
quencies in old or worn records. The four 
playback characteristics cover all records ever 
made! The inputs foi tuner, tape and phono 
Cartridge each have their own balancing con- 
trols! ^'Oli simply cannot get more preampli- 
fier for the money! 

THE NEW VARISLOPE III PREAMPLIFIER 
This preamp has all the features of the new 
"Point One" and. in adtlition, has two mag- 
netic input positions, a rumble filter, and the 
exclusive Leak Slope Control. This important 
Control makes available an infinite number of 
equalization positions. 

Here's how the Varislope works: When the 
Filter Control is turned to 9, a filter is switched 
into circuit, the turnover frequency being 9 
kc/s. Other turnover frequencies of 6 kc/s and 
4 kc/s are also obtainable. The Slope Control 
varies the rate of attenuation above the turn- 
over frequency, between 5 db per octave and 
35 db per octave. The Treble control is opera- 
tive at the same time, and you can see that these 
three give a most versatile control of the high 
frequency range. In actual practice, records 
which may sound distorted . . . harsh or shrill 
. . . can be controlled to remove the distortion, 
yet keeping all the musical content. This will 
give you tbe greatest listening pleasure possible 
for every record in your collection. 
Point One: SSS.OO Varislope III: S79.00 
HERE ARE THE SIX LEAK GROUPINGS AND 
THEIR PRICES, FOR CONVENIENT REFEKFNCE : 
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COVEH PHOTO— liovely to look at and still more en.joyable to listen to i 
Heathkit "licsato"' three-way loudspeaker .system — oiu' you e.-in build for yoiirseir 
with eeitainty oi gooti sound when it is "eompletcd. 

AUDtO (title reslslerfd V. S. Pat oil. 1 is publkbid monthly liy ludia Magazines. Int.. Henr; A Scliober rrcBldenf 
C. 0. Mrl'rniid. Serrttary. Exenitiie and Editorial OlHres, 204 Front St.. .MIneola. N. Y, Bulsrrintlon riu»— U s' 
rossessioiis, (aii.ida ainl .Mexico. «4.00 tor one rear. $7.00 tor t»o rears, all otber eounlriei, $5 00 per Tear timU 
eoplea 5(1^ Primed In II. S. A. at Lancaster. Pa. All riihts rasarrad Entire eontenta eopiriibt 19S7 by Radio Maiarines 
Inc. Entered as second Class Matter Kebniarj 9, 1950 at the Pott Omte. Lancaster. Pa. under the Act at Marcb l«7n.' 

K \m() MAGAZINES, INC., P. O. Box 629, MINEOLA, N. y! 
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TUNERS 



"Feathe'-Raif" Tuning Eye 



Indeed the Ultimate! Under one micro- 
volt sensitivity for 20 db FM quieting in- 
creases station range to over 100 miles 
with the newly engineered Sherwood 
tuners. Other important features include 
the new "Feather-Ray"tuning eye, a local- 
distance switch to suppress cross- 
modulation images, AFC switch, 
fly-wheel tuning. 



MODEL S-2000 FM-AM Tuner. 
MODEL S-3000 FM only Tuner. 



.$139.50 net 
.$99.50 net 



Write for literature— Dept. \-\ o 



Electronic Laboratorlea, Inc. 

2802 West Cullom Avenue, Cliicago 18, Illinois 



The "completo 
high fidelity hom» 
music center." 



www.americanradiohistorv.com 



AUDIOCLINIC?? 




TRANSFORMERS 




Mighty midgets developed out of military 
applications for audio use. See your dis- 
tributor, or write to us for Catalog TR-57 
which gives complete specifications and 
prices. 



Typ* 
No. 


Primary 


Secondary Maximum 


Impedance 


Impedance 


Level 


TY.44X 


32 CT. (575 Ma.) 


16/8/4 


low 


TY-«SZ 


32 CT. (575 Ma.) 


6000/4000/3000 


low 


TY^«X 


100 CT. (40 Ma.) 


8/4 


500MW 


TY-S>X 


125 CT. (15 Ma.) 


8/4 


200MW 


TY-S7X 


250 CT. (10 Ma.) 


16/8/4 


200MW 


TY-27XT 


500 CT. (2 M8.) 


500 CT. 


lODBM 


TY.28XT 


500 CT. (2 Ma.) 


200 CT. 


lODBM 


TY^SX 


500 CT. (5 Ma.) 


16/8/4 


200MW 


TY-SSX 


2000 CT. (2 Ma.) 


500 CT. 


200MW 


TY-S»X 


5000 CT. (1 Ma.) 


50000 CT. 


200MW 


TYJ6X 


10000(1 Ma.) 


2000 CT. 


200MW 


TY-S4X 


15000(1.5 Ma.) 


200 CT. 


200MW 


TY-S2X 


20000 CT. (1 Ma.) 


2000 CT. 


200MW 


TY-SOX 


125000 


2000 CT. 


200MW 



)OSEPH ClOVANELLr 



Nut)' : I hitvu received man}' letters eon- 
tainiiig re(|uests for coniiik'te plans for 
eiistoniMU'siiJiiefl ei|uiiniieiit. In orfler to fill 
these requests, it wouM he necessary for 
me to coiiatriict each unit. Clearly, this is 
iini»ractical. To those of yon who have writ- 
ten sndi letters. I can only recommend 
sources in which relevant information can 
he found. Anyone who actually retpiires a 
l»iece of e<|niimu'nt designed to meet his 
needs wouhl he hest served hy n consulting 
enfjineer. I am truly sorry that I cannot 
fill such requests; lU'vertlieless, I ni)pre' 
eiate the confiderice in mi' shown hy those 
who sent them. 

Ills of Stereo 

Q. I hrtV( recently in.st(tlle(l a stereo tape 
f/lai/hark- .nystem, an<) I am hariiiff trouhh 
irith it, I'll deserif}C the sunii/tovis first 
umi then the aystem. 

W'henrer / lilaee mn Inn speakers, / 
ffet sounds that do not hlend properly. If 
/ place the speaker.^ close totfether, the 
effect is that of a Kuuih speaker. If J mon 
the speakers farther apart, there is a hole 
between them and I am very niueh nn-ar> 
that I am hearinfi two speakers. In fact, 
some instrnmcnts t/ire the Hln.sion of com 
ittff first frmn one speaker and then from 
the other. While some instrnments are very 
definitely located at rif/ht or left, no sonmi 
sc(ms to come front a position somewhert 
t/etween the two speakers. Each channel r.- 
made up of effnipment which is not 
matched by the other channel. One chan 
nel feeds a (ieorf/ian speaker system, while 
the other feeds a twelve-inch speaker tcith 
a Ilrathkit ranye extender added. One of 
the amplifiers is a fifty-watt hynakit ; the 
other is a seven watt unit. Since the stere., 
tape head came with inadet/nate insitilln 
tion instrnctions, 1 am not sure that it is 
properly alif/ned. Can misaliffnment dt 
stroy the stereo effect? 

The room in which the equipment 
housed is small and, roiuihly, T-shaped; ii 
may, for convenience, he divided into two 
sections. Area X is approximately IS feet 
wide, S feet deep, and six and one-half feel 
hiffh. Area Y is about S/i feet wide and /J- 
feet deep. The center of area Y is full 
ceiling hcit/ht, 6% feet, but walls slope to 
sides so that there is about 35 inches of 
clearance at outer edges. In neither section 
do I yet good results. Clarence W. Kauf- 
man, Lincoln, Nebraska. 

A. Your problem is largely one of room 
aeoustics. If possible, close off the section 
of the room you decide not to use. If tliert- 
is too much reflection from solid surfaces, 
too much of the sound intended for one 
ear will be reflected to the other and the 
stereo effect will be lost. Therefore, place 
some kind of absorbent material on the 
wall and floor. These can take the form of 
draperies and rugs, ('overing the ceiling 



4055 REDWOOD AVE., VENICE. CALIF. 
112 E. STATE ST.. HUNTINGTON. IND. 
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would be helpful but it may be imprac- 
ticable. 

Some of your trouble may be electrical 
in nature. Perhaps, as you indicated, the 
playhead is not jiroperly aligned. To rem- 
edy this most easily, listen to one channel 
and note when the high frequencies are 
heard most clearly. Alignment itself is ac- 
complished hy rocking the playhead from 
side to side. In some installations, the pivot 
point is in the middle and in otliers, it is 
at one end. In still others, there is no pro- 
vision for this alignment, and therefore, it 
is likely that it is correctly done when the 
head is mounted tiat against the motor 
boarfl, and when the tape runs perfectly 
parallel to the board. Assuming the align- 
ment to be correct, it is possible that you 
do not have the channels i)roperly balanced 
against each other. Correct balance can be 
ohtaiiieil by jdaying a full track tape using 
both channels. When they are properly 
balanced, the sound will appear to come 
from a virtual source midway between the 
two si)eakers. The fact that your two 
speaker systems are mismatched will have 
some hearing on the probh'm. If the speak- 
ers have similar sound quality, good results 
should be e.xi)ected. We have, liowever, con- 
ducted ex]>eriments here which indicate 
that a large speaker used for one channel 
and a table radio used for the other can 
give quite a good feeling of third dimen 
siori. However, such small speakers have 
resonances which can emphasize instru 
nients such as horns far out of proportion 
to their real strength, so that while these 
instruments should he in the center, let us 
say, they will actually appear to come 
from the side where the resonating speaker 
is dominant. 

If the phasing of the two speakers is not 
correct, sound from one speaker would tend 
to cancel that from the other. Therefore, 
rather than blending, sound would come 
fconi one or the other of the two speakers, 
ilei)ending upon which had the greater vol- 
ume at any instant. To correct this con- 
dition, reverse the lends to one of the 
speakers. 
I 

Hum in Preamplifier 

Q. Several years ago, I assembled 
Audioes Preanip with Presen'^e. / like the 
nnit very much but I do have a hum which 
is objectionable on soft passages of musw. 
I have added more filtering to the power 
amplifier used to supply B plus to the unit, 
together with a hum balance with d.c. bias; 
I have also tried various stunts with the 
coax between the amplifier and the pre- 
amplifier, such as grounding the shield at 
only one end, with the chas.ns for the two 
units bonded toffether with heavy bus. 
Nothing has helped. What can you suggest 
for me to try next? A. D. A. Crawford. 
San Francisco, Cal. 

A, This hum is probably caused by lack of 
internal shielding or by poor ground lead 
placement, leading to ground loops. Perhaps 
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NEWUItra-SonaxandSuperSonax Very High 
Frequency Drivers, Diffraction Horns and 
Revolutionary E-V Avedon Throat Design 



.Vo other munufdcturvr gives \ ou \ ery liigli Irequeiicy drivers 
coiiil)ining all tlie customer benefits of these unique new 
Electro- Voice models. Today's folded horn and phase loaded 
speaker systems with their low lirst-octave response requiif 
flat, extended high range response heyoiid the very limit of 
audibility it essential musical balance is to be achieved. These 
very high frequency drivers, employing the time-tested dif- 
traction principle and the new Avedon throat design, over- 
come range and sensitivil\ limitations, function without 
distortion at the highest ranges. 

.All three models T:!5, T35B and T;350 have 180° dis- 
persion patterns, program capacit ies of 50 watts, peak 100 
watts, voice coils one inch in diameter and 16 ohms imped- 
ance. Chart shows other characteristics ol each model. 



Sonophase Assembly Loading Plug 




Voice Coil Sound Chamber 



The Avedon Throat Design 

The unique lliroal desifin illustrated lu'reo\ ercomes a problem 
conunon in conventional high fre<|uency drivers. This is dia- 
phragm deformation at high frequencies, occurring at fre- 
quencies above 5 kilocycles. I'iston action is destroyed, the 
phase is shifted and the result is destructive interference. 

Tliese H/eclro-Voice IJH F tirivei-K solve the diaphragm defor- 
mation problem with a longer sound path from the center 
of the diaphragm. This restores ])roper phase relationship- 
This is important abo\e 12 kilocycles, where .sound must 
\ie taken from the center of the diaphragm iind from the 
outer edge simultaneously. The diagram shows K-V's Avedon 
construction. 



The Hoodwin Diffraction Horn 

Thin is the Electro-Voice development which is used in all E-V 
horns to disjieise soinid t'quiilly in all lateral directions from a 
single point source. This is especially important in stereo- 
phonic reproduction to preserve the imdistorled depth and 
width of the original sound. Diffract ion horns insure lia lanced 
levels of both right and left stereo speakers. These drawings 
tell the diffraction horn story: 



ELECTRO-VOICE, l^'C. • BUCHANAN, MICHIGAN 

Export: 13 East 40th Street. New York 16, U.S.A. Cables: ARLAB 

E/ecfro-Vorce manufactures the most complete high-fidelity product family . . . 
speakers, speaker systems, speaker enclosures, amplifiers, preamps, tuners, 
phono Cartridges, do-it-yourself enclosure kits and microphones. Available at 
leoding high fidelity distributors. 




Specifications 


T35 


T35B 


T350 


Fiequency Response; 


2 lib 2 kc-19 kc 


2 db 2 kc-18 kc 


r 2 db 2 kc-21kc 


RETMA Sensitivity 








Rating 


S7 lib 


5.1 db 


60 dli 


Magnet Weigtit : 


7 0/ 


4 oz. 


1 lb. 


Gauss 


13.500 


9.000 


20.000 


Size 








Horn 


5'/i in. long X 2 in. wide 




7'/5 in. long X 2J4 i" 


Pot Diametei 


2'/« in. maximum 




3'/^ in. maximum 


Deplli 


3^ in. overall 


3 in. overall 


Wj in. overall 


Stripping Weigtit 


3 lbs. 


3'/, lbs. 


914 lbs. 


Net Price. 


J35.0O 


S22.00 


S60.00 




Figure A 



Figure A— Ttiis stiows tiow sound disperses 
equally in all diiections Irom a single point 
source. 




Tigure 6 



In Figure B two sound sources are stiown. On 
the aiis. at point "x" double the sound pow- 
er results as the resultant pressures are in 
phase. 





Figure C 



But in Figure C, if the distance between the 
two sources is wavelength or greater, the 
sound from the two sources will be consider- 
ably out of pha^e for points off the axis, result- 
ing in decreased sound pressure. 



Figure D 

Figure D will show the deficiencies in horns of 
wide lateral dimensions compared to the 
wavelength being emitted. Any horn mouth 
can be considered as a group of small point 
sources of sound. They must beam the sound 
down the axis by their very nature. 



figure E 





Figure E shows representative hOrns illustrat- 
ing that horns niusl have a certain length, as 
well as cross sectional area along this length 
and at the mouth to load the driver diaphragn 
down to the lowest frequencies to be repro- 
duced. The lower we go. the longer must be 
the horn and the greater the mouth area. 



Figure F 



figure F shews that natro^ing the horizontal 
area and extending the vertical dimensicn of 
the horn mouth preserves the loading area 
necessary lor good low end response, dis- 
perses the sound perfectly in the horizontat 
direction where it is so necessary, and keeps 
Interfering reflections off the floor and ceiling. 
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you 
can 
enjoy 
the 
best 
in Hi-Fi 

be sure your system includes 



MIR 




THK ONLY 2-IN-1 FULLV AUTOMATIC^ ^ 
CHANCKR AND AUTOMATIC MANUJO. PLAVKR 




MiRACORD XA-100 is tllw , 

record chaiiKer that makes Hi-Ki easy / 
for everyone. It does everythiiiK autumuticuUij, at the push of a but- 
ton . . . starts, stops, repeats, pauses, filters! It intermixes 10" and 12" 
records! It changes from automatic to manual in a moment. And it 
has the unique "free-wheelinK" tone arm that can't jam! No other 
record-player has all these features! So get a Miracord XA-100, if 
you're assembling your own system ... or having your ^ 50 
dealer hook-up a system for you ! • 

. . . and for transcription quality 
in a A-specd manual player 

MIRAPHON 

XM — 110A 

at only s^-^so 
complete with every feature 
satisfy the most critical listener! 

ask your dealer for a demonstration 

FAR ahead) the finest UY FAR 

V^V AUDIOGERSH CORR si« broaoway. new york la. n. v. 

WORTH 6-OeOO IN CANADA: Alias Radio Corji.. Ltd.. Toronto 




LETTERS 

National Anthems 

Sik: 

Wc sulmiit this suggestion to you be- 
cause of Audio's influential position ami 
our mutual interest in good niusie. 

Wouldn't it be wonderful if some large 
recording corporation made an album con- 
taining a collection of foreign national 
anthems as well as our own. The company 
could have tlie best chorus and orchestra 
from each individual country do their own 
national anthem. After all, who can ex- 
press the nationalism and personality of a 
country more than a native artist? Would 
you go to hat for such a project? (Yes, 
Ed.) 

Just think of the variety, color, and 
human interest that could be put into it I 
It could be DYNAMIC. 

Speaking for ourselves, we would love to 
have such an album, and we strongly feel 
that many people would share our enthu- 
siasm if they were given the chance. 

We hope this letter has encouraged some 
sort of action other than a move towards 
the wastebasket. 

LiXDA CORRELL and 

Margaret Parkhurst 
2035 North Brighton, 
Burbank, California 

Hi-Fi Design Questions 

Sir: 

These few questions have been bothering 
the writer for some time, and it is possible 
that some of your readers may have opin- 
ions on them. 

Construction articles, descriptions of 
commercial designs, and advertisements 
appear from month to month making 
claims for the advantages of this circuit 
or for that construction method. This is 
only natural, since the authors have some- 
thing to sell — either an idea or a product. 
However, one is inclined to won<ler whether 
they are isolated examples of the enthu- 
siasm of some buihier or advertiser or are 
indicative of a trend or fad. 

One of the most obvious questions con- 
cerns the number of controls, particularly 
on preami)li(iers. Many preamps available 
today have anywhere from four to fourteen 
controls which have some effect on tone 
quality, whether as tone controls, rumble 
or scratch filters, or recording compensa- 
tion controls. Are they all really necessary! 
Or, somewhere along the line, have they 
become so numerous and so comjdicated 
that they defeat the puri>ose of the whole 
system, which is — or at least should be — 
to make possible the faithful and enjoy- 
able reproduction of music or other sounds. 
The prime purpose of some of the more 
comi»licated correction systems would seem 
to be that of impressing the uninitiated, 
in much the same manner as the chrome- 
plated carburetors and other gadgets on 
an adolescent's hot-rod are meant to do. 

For example, jjreamjis nmy have com- 
pensation for nniny difTerent recording 
characteristics. Those which are now, or 
have been recently, in use are so similar 
that only a hypercritical ear can tell the 
difference. The standard instructions for 
the use of one of these preamps seems to 
be to set the compensation to match the 
record being played and then to adjust 
the tone controls for the bfst sound com- 
ing from the speaker. This, of course, 
assumes that the recording characteristic 
for each item is available, but this would 
be far from true, es]>ecially with older 
records. It wonhl certainly be far simpler. 
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anl tor 99 per cent of us would pertnil: 
more etijoytiictit of the tuusic, to have the 
conipensat ion set for a single recording 
(iharactcrist ic, preferably tlic now stand 
ard RIAA curve, with possibly a simple 
toggle or slide switch to remove the treble 
roUoff for use with old "S-rjim records. 
The tone controls would still perform their 
normal function of ' * toucliiiig up " tlie 
response for best listening, hut this would 
also include the touching up for alight 
variations in record compensation. M\ own 
system has been used in this manner for 
the past year or so and I have not felt 
the need for any aihlitional coTrei-tions or 
compensation which were beyond the capa- 
bility of the tone controls. 

Another jioint in question along the same 
line is whether the sonic purist, after he 
has set all his compensating controls to 
correspond to the corrections theoreticnily 
needed tor a particular record being 
played, or to match some other signal 
source, has any real idea of the over-all 
response of his sound system, including 
(most esitecially inclufling) the speaker. 
While the response of the purely electronic 
portions of the system is fairly easy to 
check, speaker response determinalioris are 
something el^c again for the average hi-fi 
addict, heaving actual measurement? -<J\it 
of the picture as being beyornl the scope 
of most hi-fi fans' e(|uipment or ability, 
just look at tlie f reipiency-respouse curves 
for some of the better speaker systems, as 
published by their manufacturers. They 
are held, not to the l-db tolerance of the 
amplifier hoys, but to 5 db, a total range 
of 10 d b within a specified f retpiency 
range, which might be 00-9000 c]»s if yon 
want to spend less than $50 for your 
speakei, or it might be 30-20,000 cps" for 
a much higlier price. Since tliese measure 
ments are undoubtedly made under condi- 
tions as nearly ideal as the manufacturer 
can devise, the peaks and valleys of tlie 
published curves represent the least that 
can happen to the signal at'ter it has 
passed through that perfectly compensated 
pream(i ami that jiower amplifier (gnaraii 
teed flat from 20 to 20.000 cps). Reflection 
and absorption in the room will undonbt 
edl\ alter the sound still more before ii: 
reaches the ea r. All this brings us right 
back to using the tone controls to give the 
most pleasing sound: in other words, to 
place the varinus sections of the audit* 
frequency range where we like them, tlv 
namiCally speaking. They may, or may not. 
correspond to the dynamic placement of 
the original, depending in jiart on speaker 
and room cliaract eristics, and in pa rt on 
personal |nefereucea. I actually know tme 
person who lacrpiered his speaker cone be- 
cause he preferrerl the sharjier, almost 
tinny, s<iund that resulted. However, such 
snbjccfive factors make too intensive and 
involved a I0|»ic to discuss here. 

Speaking of s]»eakers, articles On speakei' 
enclosures range from tlie authoritative, 
well engineered deseri|»tions by represent- 
atives of tlie major companies to the well 
meant but ina<le<jnate write-u|)a of various 
home-designed a ml- built systems. It can- 
not escaj»e notice tliat tlie professioiials, 
in discussing l,he per forma nee of their 
systems, refer to sonml intensity (or 
pressure) as their ci iierion of performance. 
They sliow curves ol sound intensity vs. 
frequency, detenu i ned under conditions 
approaching the fieelield state, which 
show both eflieicncv and sriHiofhness or 
response over the entire audio ninge. 

On the other hand, the amateurs, if they 
give any <piantilative data at all, show only 
the impedance curves of their units for the 
low-f re<nH'Mcy end uf the range. Tliis is 
underslandalde, since impedance is about 
{ConfinUfil tut //rt//t- ff6) 



MIRATWIN 



world famous quality cartridge brings out 

THE BEST IN ANY 
HI-FI SYSTEM! 



MIRATWIN ^1^^ 

mst-1 single 

with diamond stylus for LP ^^^^^^^^^ 

or standard diamond stylus 

Formerly $.U.r>0 NOW S26.50 




MIRATWIN 

mst-2 tui-nover 



with sapphire stylus 

for standard and diamond 



stylus for microgroove 



Formerly $i3.00 NOW S31.50 





If you liavc a hi-fideiity system, In iii;; out 
its finest tonal values with Mihatwin. 
Hecause Miratwin is as smooth ami sensitive a cai tiidjrc as man can 
make . . . faithfully transmits the complete recorded sound! Acclaimed 
by audio eng-ineei s and music appreciation enthusiasts alike, Miratwin 
fits all standai-d tone arms, has instant stylus replacement. Enjoy it in 
youi hi-li(lclity system for the hest in lecorded music! Recommended 
trackinir I'oice when used in separ ate tone arms 4 to 8 (rrams; in record 
chancers (! to 8 grams. Ask your dealer to give you an A-R Test today. 



MIRATWIN CARTRIDGES 

MST-ID Shifitr t)iamonil $26. SO 

MST-IS Situtle Safiphire lO.OO 

M.S*l'-2n I>itnl-1 S<ii,i<h.. 1 niam._ 31. SO 
MS'i'-L^A Dual Sapplihc IS.OO 

FAR AIIKAD^ T}IK Fl.VKST RV rAR 



REPLACEMENT STVLI 

DM -2 Micro-niattiorid $16. SO 

DN-2 StatidanI Diamond _ 16. SO 

S.M-2 Micro-Satiphire S.OO 

SN-2 Standard Saptiltirc 3.00 



AUDIOGERSH CORR 514 Bman.ay, Ne» Vork 12, N.V. 
WORTH 6-0800 IN CANADA: Alias Kiidio Coip., I.tll.. Toionto 
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treat your family 
to all the fun and enjoyment 
of fine high fidelity at 
one-half the price you 
would expect to pay 

HERE'S ALL YOU NEED 







1 > 




V 











to build your own 



mm 




HI-FI 




FM TUNER 




AM lUNER 




PREAMPLIFIER 



HEATHKIT 

HIGH FIDELITY FM TUNER KIT 

This FM tuner is your least expensive source of tiigh 
fidelity material! Stabilized oscillator circuit assures 
negligible drift after initial warmup. Broadband IF 
circuits assure full fidelity, and 10 microvolt sensitivity 
pulls in stations with full volume. High-gain cascode 
RF amplifier, and automatic gain control. Ratio detector 
gives high-efficiency demodulation. All tunable com- 
ponents prealigned. Edge-illuminated dial for easy 
tuning. Here is FM for your home at a price you can 
afford. Shpg. Wt. 7 lbs. 

MODEL FM-3A $25.95 (with cabinet) 

HEATHKIT 

BROADBAND AM TUNER KIT 

This tuner differs from an ordinary AM radio in that it 
has been designed especially for high fidelity. The 
detector uses crystal diodes, and the IF circuits arc 
"broadbanded" for low signal distortion. Sensitivity 
and selectivity are excellent. Ouiet performance is 
assured by 6 db signal-to-noise ratio at 2.5 uv. All 
tunable components prealigned. Incorporates AVC. 
two outputs, and two antenna inputs. Edge-lighted 
glass slide rule dial for easy tuning. Your "best buy" 
in an AM tuner. Shpg. Wt. 8 lbs. 

MODEL BC-1A $25.95 (witli cabinet) 

HEATHKIT "MASTER CONTROL" 
PREAMPLIFIER KIT 

This unit is designed to operate as the "master control" 
for any of the Heathkit Williamson-type amplifiers, and 
includes features that will do justice to the finest pro- 
gram material. Frequency response within db 
from 15 to 35,000 CPS. Full equalization for LP, RIAA. 
AES, and early 78's. Five switch-selected inputs with 
separate level controls. Bass and treble control, and 
volume control, on front panel. Very attractively styled, 
and an exceptional dollar value. Shpg. Wt. 7 lbs. 

MODEL WA-P2 $19.75 (with cabinet) 
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HEATHKIT "BASIC RANGE" 

HIGH FIDELITY SPEAKER SYSTEM KIT 

The very popular model SS-1 Speaker System proviaes amaz- 
ing high fidelity performance for its size because it uses 
high-quality speakers, m an enclosure especially designed \r 
receive them. 

It features an 8' mid rancje-.voofer to cover from 50 to 160C 
CPS, and a compression-type tweeter with flared horn Ic 
cover from 1600 to 12.000 CPS. Both speakers are liy Jensen. 
The enclosure itself is a ducted-port bass-reflex unit, measur- 
ing H X 23' W X D and is constructed of veneer- 
surfaced ply.vood, Yj" thick. All iiarts are precut and pre- 
drilled for quick assembly. 

Total frequency range is 50 to 12.000 CPS, v.ithm ±5 db 
Impedance is 16 ohms. Operates with the "Range Extending" 
(SS-1B) speaker system kit later, if greater frequency rangt 
is desired. Shpg. Wt. 30 lbs. MODEL SS-1 $39.95 




"BASIC" SPEAKER SYSTEM 



HEATHKIT "RANGE EXTENDING" 
HIGH FIDELITY SPEAKER SYSTEM KIT 

The SS-lB uses a 15" woofer and a small super-tweeter, to 
supply very high and very low frequencies and fill out the 
response of the "Basic" (SS-1) speaker system at each epc; 
of the audio spectrum. The SS-1 and SS-IB, combined, pro- 
vide an overall response of ±5 db from 35 to 16.000 CPS. Kil 
includes circuit for crossover at 600, 1600 and 4000 CPS. 
Impedance is 16 ohms, and power rating is 35 watts. Measures 
29' H X 23" W ^ ny," D. and is constructed of veneer-surfacoc 
plywood. '." thick" Easv to build! Shog. Vi/t. 80 lbs, 

MODEL SS-IB $99.95 



. and save! 



RANGE EXTENDER 



HEATHKIT "LEGATO" 

HIGH FIDELITY SPEAKER SYSTEM KIT 

The fine quality of the Legato Speaker System Kit is iratched 
only in the most expensive sneaker systems available. The 
listening experience it can brinn to you approar|-os the 
ultimate in esthetic satisfaction. 

Frequency response is ±5 db 25 to 20.000 CPS. T.-.o 15" 
theater-type Altec Lansing speakers cover 25 to 500 CPS. and 
an Altec Lansinfi hiqh frec:_uency driver with sectoral horn 
covers 500 to 20.000 CPS. A precise amount of phase sni't in 
tiie crossover n>-twork brings tl e tiigh-frequency channel 
into phase .Mth the low-freqLiency channel to eliminate neaks 
or valleys at llie crossover point. This is one reason foi 
mid-ranqe "presence" so I'Mdi-nt in this system design. 

The attia'-ti.'ily styled "contemporary" enclosui-- empha- 
sizes simplicity of line and form to blend with all 'urnishnris. 
Cabinet parts are precut and predrilled from '.r>neei- 
surfacecl ply.vood for oasy ass- nibly at home. Ininedance is 
16 ohms. Po.-.er rating is 50 .•.atts foi program mal-rial. Full, 
smooth frequency response assures you of outstanciinq hiqi 
fidelity pr^r'ormance. and an unforfj-'ttaiile listennci •■xn-^ri 
ence. Ord.'i HH-l-C (l)iich) for light finishes, or HH-'-C'.: 
(inahoqan,) ;o'' dark finislie*; Shng. VVt. I'^S llis. 

MODELS HH-l-C or HH-1-CM $325.00 each 



Pioneer in 

''do-il-ijoiirttetf" 

eleelroniex 



H E ATH 



HEATHKITS 



World's finest 
electronic equipment 
in kit form . . . 




c o I 



PA NY 



■LEGATO" SPEAKER SYSTEM 



A subsidiary of Daystrom, Inc. 
Benton Harbor 25, Mich. 



AUDIO 



OCTOBER, 1957 



www.americanradiohistorv.com 





25-WATT AMPLIFIER 



70-WATT AMPLIFIER 




ELECTRONIC CROSS-OVER 



easy-to-build designs by 




EAT 



insure 



You get more comprehensive 
assembly instructions, higher 
quality circuit components, and 
more advanced design features, 
v\/hen you buy HEATH hi-fi! 



HEATHKIT 70-WATT 

HIGH FIDELITY AMPLIFIER KIT 

This new amplifier features extra power 
reserve, metered balance circuit, variable 
damping, and silicon-diode rectifiers, re- 
placing vacuum tube rectifiers. A pair of 
6550 tubes produce full 70-watt output with 
a special-design Peerless output trans- 
former. A quick-change plug selects 4, 8 
and 16 ohm or 70 volt output, and the 
correct feedback resistance. Variable damp- 
ing optimizes performance for the speaker 
system of your choice. Frequency response 
at 1 watt is =t 1 db from 5 CPS to 80 KC with 
controlled HF rolloff above 100 KC. Har- 
monic distortion at full output less than 2%. 
20 to 20,000 CPS. and intermodulation dis- 
tortion below 1% at this same level. Hum 
and noise are 88 db below full output. 
Variable damping from .5 to 10. Designed 
to use WA-P2 preamplifier. Express only. 
Shpg. W^t. 50 lbs. MODEL W^-6M $109.95 



HEATHKIT 25-WATT 

HIGH FIDELITY AMPLIFIER KIT 

The 25-watt Heathkit model W-5M is rated 
"best buy" in its power class by indepen- 
dent critics! Faithful sound reproduction is 
assured with response of =i=1 db from 5 to 
160.000 CPS at 1 watt, and harmonic distor- 
tion below 1% at 25 watts, and IM distortion 
below 1% at 20 watts. Hum and noise are 
99 db below rated output, assuring quiet, 
hum-free operation. Output taps are 4. 8 
and 16 ohms. Employs KT66 tubes and 
Peerless output transformer. Designed to 
use WA-P2 preamplifier. Express only. 
Shpg. Wt. 31 lbs. MODEL W-5M $59.75 

HEATHKIT 

ELECTRONIC CROSS-OVER KIT 

This device separates high and low fre- 
quencies electronically, so they may be fed 
through two separate amplifiers driving 
separate speakers. The XO-1 is used be- 
tween the preamplifier and the main ampli- 
fiers. Separate amplification of high and 
low frequencies minimizes IM distortion. 
Crossover frequencies are selectable at 100. 
200, 400, 700, 1200, 2000, and 3500 CPS. 
Separate level controls for high and low 
frequency channels. Attenuation is 12 db 
per octave. Shpg. Wt. 6 lbs. 

MODEL XO-1 $18.95 



HEATHKIT W-3AM 

HIGH FIDELITY AMPLIFIER KIT 

Features of this fine Williamson-type ampli- 
fier include the famous Acrosound model 
TO-300 "ultralinear" transformer, and 5881 
tubes for broad frequency response, low 
distortion, and low hum level. Response is 
*1 db from 6 CPS to 150 KC at 1 watt. 
Harmonic distortion is below 1% and IM 
distortion below 1,3% at 20 watts. Hum and 
noise are 88 db below 20 watts. Provides 
output taps of 4. 8 or 16 ohms impedance. 
Designed to use WA-P2 preamplifier. Shpg. 
Wt. 29 lbs. MODEL W-3AM $49.75 

HEATHKIT W-4AM 

HIGH FIDELITY AMPLIFIER KIT 

A true Williamson-type circuit, featuring 
extended frequency response, low distor- 
tion, and low hum levels, this amplifier can 
give you fine listening enjoyment with a 
minimum investment. Uses 5881 tubes and 
a Chicago-standard output transformer. 
Frequency response is * 1 db from 10 CPS 
to 100 KC at 1 watt. Less than 1.5% har- 
monic distortion and 2.7% intermodulation 
at full 20 watt output. Hum and noise are 
95 db below full output. Transformer tapped 
at 4, 8 or 16 ohms. Designed to use WA-P2 
preamplifier. Shipped express only. Shpg. 
Wt. 28 lbs. MODEL W-4AM $39.75 
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W-3AM 

20-WATT AMPLIFIER 



W-4AM 

20-WATT AMPLIFIER 





A-7D 

7-WATT AMPLIFIER 



A.9C ^ Z;-^ 

20-WATT AMPLIFIER "^^ 



...top HI-FI performance 



HEATHKIT A-9C 

HIGH FIDELITY AMPLIFIER KIT 

This amplifier incorporates its own preampli- 
fier for self-contained operation. Provides 20 
watt output using pusfi-pull 6L6 tubes. True 
high fidelity for the home, or for PA applica- 
tions. Four separate inputs— separate bass and 
treble controls— and volume control. Covers 20 
to 20,000 CPS within *1 db. Output trans- 
former tapped at 4. 8, 16 and 500 ohms. Har- 
monic distortion less than 1% at 3 db below 
rated output. High quality sound at low cost! 
Shpg. Wt. 23 lbs. MODEL A-9C $35,50 

HEATHKIT A-7D 

HIGH FIDELITY AMPLIFIER KIT 

This is a true high fidelity amplifier even 
though its power is somewhat limited. Built-in 
preamplifier has separate bass and treble con- 
trols, and volume control. Frequency response 
is * db from 20 to 20,000 CPS, and distor- 
tion is held to surprisingly low level. Output 
transformer tapped at 4, 8 or 16 ohms. Easy to 
build, and a fine 7-watt performer for one just 
becoming interested in high fidelity. Shpg. Wt. 
10 lbs. MODEL A-7D $17.95 

Model A-7E: Same as the above except with 
extra tube stage for added preamplification. 
Two switch-selected inputs, RIAA compensa- 
tion, and plenty of gain for low-level cartridges. 
Shpg. Wt. 10 lbs. $19,95 



HEATHKITS 



World's finest 
electronic equipment 
in kit form . . . 



{I 



HOW TO ORDER . . . 

Just identify the kit you desire 
by its model number and send check or 
money order to address below. Don't hesitate 
to ask about HEATH TIME 
PAYMENT PLAN. 





Pioneer in 




"do-il-yniirself" 




eleelronics 







COMPANY 



A subsidiary of Daystrom, Inc. 
Benton Harbor 25. Mich. 




ADDRESS. 



CITY A STATE . 



Please send FREE Heathkit Catalog 
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EFRESH 
YOURSELF 
WITH 

A pioneer 

COAXIAL 

Because men and women are getting 
tired with too much noise, high fidelity 
in sound has become part and parcel 
of the daily life the world over... 

Hi-Fi loudspeakers that reproduce the 
beautiful sound end heal your fatigue, 
therefore, are indispensable to every 
home . . . 

pioneer's PAX series speakers are 
recommended to you exactly for this 
purpose . . . 



15" Cooxioi Two-way : 
PAX-1S8 

Rectangular tweeter horn 
covers high frequency 
ronge above 3,000 cps. 
Hondles apprOiimotely 25 
waits 

12 Coaxial Two-way : 
PAX-12A 

Separate bass and treble 
speakers give better re- 
sponse Over 'he audible 
ronge. Power Rating j 15 
wotis 






cuss WCX31 CONf 
USED. 



12' Cooxioi Two-woy : 
PAX-128 

A low cos' 12* coaicial 
speoker copable of ex- 
cellent music reprodution. 
Maximum power 10 watts. 

12 Cooxioi Two-woy : 
PAX-12C 

Consists of two indepen- 
dently-driven reproducing 
elemen's in one unit, each 
covering o portion of the 
total frequency range. 
Mo>. Power 20 wotts. 

10 Cooxioi Two-way : 
PAX-10A 

A low COS" dual system 
spMk'"' *of small space 
L re'juirenents IC watts. 




HAROLD LAWRENCE 
Recording in Milan 



MOVKMENT. MAKHLK, A.Vlt M I'SlC itrC 
tiireo fontnros of Milanese life that 
impress the visitor at (irst eiiroitii- 
ter. This is n Imstliti}; metropolis with a 
fast-moving st ream of ptM-ket-sized aiitos. 
motor-sco<(ters. atiil liii-vcles. Here you 
must liave your wits ahout yuw uiien yon 
cr<tss the narrow ohl streets of the eity. 
At the first 'Mmzz" of a Vospa or a 
Lamltretta. get baek to the sidewalk as 
cpiiekly as yon can. If yon have already 
rcaehed the point of no return, senrry to 
the opposite rnrli for safety. .Vntos, with 
their less lioistertms motors, have a way of 
siieakiiig nj) (m tlie niiwarv pedestrinii. aim- 
ing at him. and then narrowly avtnding 
him at the last instant. The streets of 
Milan an- an Italian Indianapolis Speed- 
way on tit wliieli the indilie has heen 
allowed tn walk. .A keen sense of hearing 
is essential for avoiding nudor-seooters ; 
fnr antos, a perfeet field <tf visitm. Itiiring 
the first days in Milan, it is still discon- 
certing to stroll along the viaa U\ the ae- 
(Mnnpaniment of the whizzing smunl (d" the 
niotor-sc((Oters. It's almost like heing 
start leil (nit of yawr sleep liy finding a 



(C. \luih St.. Xrir Vnrl- //. .V. 



mos)|nito trapped in your oar. 

Ahmg with tin* fast jmce of Milanese 
traffie, the sonnd of pneiiniatie drills, trac- 
tors. :iiiil wrecking crews, points up one 
of the brightest aspects of Italy 's eco- 
nonnc picture. New hnildings are sprouting 
up in the heart of this industrial city at a 
fantastic rate. One <(f the principle ma- 
terials iiscil in these constructions is 
marlile. Not niarlde in the ilecctrative sense 
alone, hnt .-is ;i liasic striictnral clement: in 
huge slalis. colnmns and tiles, and in 
myriad cohn-s .and patterns. Marble abonmls 
in incredible pr<tf nsion ; the sidewalks 
tliein.selves .arc iii.ade of it in certain streets. 

The Milanese have not overlooked the 
aesthetic v.alne of marble in planning the 
iiitei"i<(rs uf their spanking new bnihlings. 
The city's largest ninsic-e(|uipnient-instru- 
ment slntp. G, Kicordi, contains a record- 
ing stndi(( in which light-colored marble is 
condtitu'il with the deep, warm tones of 
h.ard wo(m1 t(» produce a truly stunning ef- 
fect in modern design. Terrace apartments 
in the newer apartment himses include in- 
tert'sting marble-tile embellishments on 
v.'alls and Ibwirs. In additi(m to decoration, 
the s(didity of the stone allows for extra- 
iinlin.arv flexibility; this, ctmpled with the 



Teatro Alia Scala, 
famed Milan 
opera house. 

— Photo Courtesy 
Italian State 
Tourist Office. 



Write for informafion to .- — 

CM) FUKUIN ELECTRIC 

S, Otowocho 6-chome, Bunkyo-ku, Tokyo, Japan. 
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Removes all static and dust while record is played; 
new moving coil microphones and transistor amplifier 

The automatic record cleaner 



ESL DUST BUG 

Ihr pioblrais of dugt. liflt. and sraric biiLldup i?n phsciosraph 
nfcordi and pickup styli hivt been solved by iljis ingenLoui new 
invention wh\th iltans the reiorJ it \s he\ng played. Tl« plush 
pad I* tlighfly moiioened with gps cial. Jiaimleii aciivarm^ 
fluid supplied in i fepbcriiblf applicator. Thlf helps fo tooien 
eroove dust and dlrf, whicEi is rhcn eoll*<;ttii hy the pad. It iIeO 
nfUfriliBH the static eha/ge pf«sent in all reeoidg. Evcrj' point on 
. an LP nccofd i« cleansd the wide pad appfojittnafcly one 
hundted times during a single play, 

£SL Ourt Bmj, tmnpltte with Dusr flaj FThiiJ iif ^pjhjKarm (S.TS 



i 



ESL MOVING COIL MICROPHONES 




ESL TRANSISTOR AMPLIFIER 

This hum-fiee, low-distortion amplifier fan provide improved 
perfbrinnnce with inovini; coil iiiieiophonfs, for which it is a 
preampliAet, and with ESL ekftjadynamic cartridges, for 
which it is a pre-pieamplilii!r. As its frequency response is flar and 
unequaliwd. It does not replace the eonveniionil phono 
preampllftet, It permits use oF greatly superior low-impedance 
mifrophones— such as the ESL- with m*(iiiini' price .tape recordctf, 
VnlEajiciiin: 70-iailiil i:!0-\\tCVIlUttCS!t^lifr\ • Siinal .lQ.nii«« MiKBifCfJFi 
f ftmJsnit lesponic; J 0- it>,uijii cpj 3 Ji . IM di^ic-iiiHi' p..' r n 5^ I * Input impKf . 
iti*: fOO*)ii«j<iOutpu(ini|W(llflt¥:J,MO ultaii ■ B Jltim- nlt: i fctr ' Hum IngI : if w 

Bt- P A, f*mF?rtr wish frarrm J 1 6.5 0 



Highest fidelity at moderate cost 

Elecw-Soiiic Liboratories 
is pleased to nnitcimce a 
coutflae Hi-M' line of superb 
moving ioil microphones, 
iitierophoiie tnmsforiuers, 
imd miiiiature earphones. 
For fi'fr}' application— 
broadcasting, professional 
recording, home recording, 
dictating nmcliiite, and 
public address- there is 
a low impedance ESL 
microphone specifically de- 
signed to provide the 
highest quality of per- 
. formanee at sensible cost. 

A brochure describing the 
entirelineofESLmovingcoil 
microphones and accessories 
is available free upon reipiest. 



Hum-free low impedance amplification 




FOR LISTENING AT ITS BEST ^ 

Electro -Sonic Laboratories, Inc. > Additional information available 

Dert. A •j^-^.fTliirty-sixtliSt-Loiii IslaiidCity 6.N.Y. free upon request to ESL 
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6A Stand Switch 
Is an accessory 
and must be 
ordered separately 



THE NEW ALTEC LANSING 

'Acoustic Gata'' 

MICROPHONE 



SPECIFICATIONS 



Type: 

Frequency Response: 
Output Impedance: 

Output Level: 
Dimensions: 

Weight: 
Finish: 
Mounting: 



Dynamic 

30—15,000 CPS 

Low. 30/SO ohms 
Medium. 150/2S0 ohms 
High. 20,000 ohms 

—58 dbm/10 dynes/cma 

Diameter. 1" body, 1-1/2^ 
Length, 7" (without connect< 

8 oz. (without connector) 

Black and green anodized 

-Slidein" holder with S/S'-Z? 
Swivel head. 



Price: $96.00 net 



RUGGED! DEPENDABLE! Years in development, 
the new Altec "Acoustic Gate"* principle is available for the 
first time in the sensational Altec 680A microphone. This 
feature eliminates the high frequency peaks inherent in 
conventional dynamic microphones; and provides 
outstanding performance throughout an extended high 
frequency range. Here at last is a broadcast dynamic that can 
be used under any conditions. It is unaffected by vtfind, vtfater, 
dirt or vtfeather. The amazing Altec "Acoustic Gate"* 680A 
is first for quality, ruggedness and serviceability. 



Acoustic Gate 




peripheral sound entrance 
channel of 2 mil width which 
provides an acoustical resistance 
loading to the front of the 
diaphragm thereby eliminating 

high frequency peaks 
and extending the frequency 

response over an 
exceptionally wide range. 
(Patent Pending) 



SOUND REPUTATION SECOND TO NONE 



Write Dept. A|)0 

1515 S. Manchester Ave., 



Anaheim, Calif. • 161 Sixth Ave.. New York 13 



iiiiagiiiatioii of a fine architect, resulted in 
a niarhle staircase in a shop in the l>uoni(» 
that seemed inagieallv susi)e!ided in air. 

Music is, of course, an integral i)art of 
Mihinese life, eentering around the his- 
toric Teatro Alia Scala. At the end of the 
summer, the members of the La Scala 
Opera Ortdiestra return to Milan after 
their vacations and hegin preparing for the 
new season. Last month, recording sessions 
were hehl prior to the opening of the fall 
season. All the seats in the liall were re- 
moved; the stage was stripjied, and the 
orchestra pit raised to the same level as 
the stage. 

In design, the Teatro Alia Scala is one 
of the most unusual halls in the world. Tt 
seats some 2500 people, apjiroximately half 
of whom are situated in the parquet, and 
half in boxes. The boxes do not project 
into the theatre, but are stacked one on 
top of the other, and are inset into the 
frame of the hall, all the way to the 
dome's siunmit. The semicircular effect of 
the rising tiers inspired the theatre's 
name : ' ' Ladder-Like Theatre. ' ' 

A chandelier of enormous proportions is 
susjiended from the height of the dome, 
like a multifaceted jewel hanging from the 
neck of a beautiful woman. Red velvet and 
gold leaf, the traditional symbols of grand 
opera, are illuminated by clusters of globes 
extending from the boxes. The stage of 
La Scala is gigantic; it recently acqnired 
a cyclorama of Cecil B. DeMille dimen- 
sions, which helps to make its i)roductions 
of such operas as A'ida unsurpassed in 
grandeur and i)hysical scoi)e. 

The musicians in the La Scala Orchestra 
seem the same as their counterparts in 
other countries, with minor variations in 
temiierament. During one rehearsal, a first 
violinist sneezed in the middle of a pas- 
sage. All his colleagues in the innnediate 
vicinity said ' ' Ood Hless You. " He in 
turn bowed graciously to each of them, 
saying, **Grazie. " All this without losing 
track of a single note. A bass player, be- 
tween notes, made himself self-appointed 
assistant conductor. He gave cues, molded 
phrases, and beat time along with the real 
conductor. Another bass player sang the 
arias of the opera whose orchestral ac- 
conipaninionts the men were rehearsing. 

What seemed like an army of stagehands 
and technicians put itself at the disposal 
of recording staffs from all over the world, 
carrying out with alacrity every wish of 
the engineer or recording director. These 
men obviously take great pride in their 
theatre and in their jobs. One of the work 
ers (an employee of La Scala for nearly 
two decades), however, made a rather 
amazing statement after escorting nie on a 
tour of the spacious, elegant lobbies of the 
Teatro. In answer to my query a})Out his 
personal tastes in music, he said: "I don't 
care much for opera. It's really such a 
silly business: dying heros, with their 
hands clutching a fatal woimd, somehow 
find time to emit an aria before passing 
away; fat middle-aged sopranos singing 
Juliet-like roles: etc.— too ridiculous for 
words! T prefer symphonic music." 

Despite this note of dissent, the heart 
of opera beats strongly in this forward- 
looking city of Milan. 

(To he continued) 
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A new system concept by G. A. Briggs based 

upon the absolutely unhindered performance of the 
speakers themselves, which results in unparalleled re- 
production. Yet, it is moderate — even low — in price! 




Speakers and enclosure matched and 

acoustically integrated to perform as a single 
unit, and as a single unit only! (These special 

speakers and enclosure not usable separately) 





Three Wharfedale Speakers specifi- 
cally designed to work together in this sys- 
tem. 12" Low Frequency, 10" Mid-range, 
3" Treble. 



Featuring aW the Wharfedale advantages: 

plastic foam suspension, cast chassis, high flux density. 
Each speaker custom-built and individually tested. 




^ Omni directional spacious sound resulting 

from open design, which allows the speakers to 
_^ radiate in all directions^ eliminates "point source 
effect". (This is the reason for Its magnificent 

stereo performance when used in pairs.) 



Exceptional smoothness and excellent 

transient response make the sound ot this 
full range system a revealing experience in any 
home environment. 



Resonance-free, sand-filled baffle . . . because 

sand makes the baffle inert; effectively damps all vibra- 
tions. No cabinet resonance, because there is no cabinet 
of the ordinary type. 



Free-Standing and mobile! This speaker system 

performs without dependence upon placement against 
walls, corners, etc. 




SfB/l 

Warwick 
Custom 
$199.00 



Sf»/3 
Windsor 
Deluxe 
»249.00 



The SFB/3 systems are now on display at your dealer. 
Write for full information on these and other Wharfedale Speakers and Speaker Systems. 

BRITISH INDUSTRIES CORPORATION, Dept. WR-27, Port Washington, N. Y. 
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EDITOR'S REVIEW 



TWO DOWN— ONE TO CO 

TiiK "(INK TO (id" is. (pf (mhii'sc. tlie Xcw York lligli 
Fidelity Sluiw. wliidi (ppciis at tlic Xew Yoik 
Trade Show Hiiilding on ( )etober 8. Tlip "two 
down" iii-e tlic two sliows lield in Cliieafro aroiMul the 
middle of September — one presented by the Interna- 
tional Sifrlit and Sound Exposition and sta<;ed at the 
I'aliner Ilonsc on Sept('inl)er l:!-!"), and the other 
pi-esented by the Institute of llifrh Fidelity Manufae- 
turers at the Morrison Hotel September 18-21. The 
foi-nier t-onsisted iiiaiidy (d' paekafred hi-fi, with some 
eomponents beinfr exhibited by local .jobbers; the latter 
was a show of component liifrli fidelit.v onl.v. 

Both were inter('stin<r — as any audio show would be 
to this ob.server, we presnnu' — and if it iiuiy have been 
said in previous years that stereo was important or 
was the theme or that it dominated the show, it nuist 
be said tliat this is the first yeai- those statements 
should have been made. 

At the I'almei- House, the Magnetic Keeordinj; In- 
dustry As.soeiati(pn presented an exeellent deuu)ustra- 
tion, along with a talk from a representative of 
Armour Heseareh — whei-e uupst of the present-day 
developments in tape recording originated. The show, 
called "The Magic of Tape." exhibited a minimum of 
stereo gimmicks, and was a really adult presentation 
of the subject from the musical point of view. It 
should have been edncational to those who attended. 

Xo formal indoctrination or entertainment was 
scheduled for the IIIFM Show at the Morrison, but 
several of the numnfacturers staged their own denu)n- 
strations which served the same pni'pose. An excep- 
tionally good example was that of Westminster and 
Sonotape, which offered some eleven minutes of good 
entertainment in a well prepared tape. This show was 
consistently crowded — we are glad we heard it twice 
befoi-e the show opened. And we did sit through it 
twice in succession because we considered it such a 
good demonstration of the stereo system. 

On the subject of stereo, we attended another West- 
minster demonstration the day we returned from 
Chicago to hear a magnificent stereo recording of the 
one-act opera, "The Devil and Daniel Webster." Since 
Mr. Canby was al.so there, and since he covers the 
musical picture for these pages, we will leave com- 
ments on the opera to him. Technically, however, we 
considered the entire presentation an exceptional 
stereo .job. 

The trend to'.vard well decorated and planned ex- 
hibits is still growing — practically no exhibitor offered 
a room that looked like a hi-fi dealei-'s establishment 
of two or three years ago. In many respects the in- 
dustry is growing up aiul beginning to recognize that 
not everyone is fascinated by a nuize of wires running 
around the room from a number of uncovered chassis 
placed in a haphazard fashion on uncovered tables. 
We were also pleased to note that — with very few 
exceptions — over-all sound levels are coming down to 
a practical range for the average living room, and we 
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trust this condition will obtain for the forthcoming 
Xew York Show. After all. we like reasonably high 
listening levels, but cei'taiid.v not up to the threshold 
of feeling. Xor is evei-yonc conditioned to levels of 
!>() to 1(»(» (lb. 

\Vc i-ealizc that demonstration rooms where the 
sound level is that which might be considered normal 
by the average peison are often the least crowded, 
and we fully realize that a perfectly balanced repro- 
duction would not appear to be particularly sti'iking 
to the visitor to the shows, but we also believe that in 
past years many exhibitors have overdone the "en- 
hancement" of sound reproduction. There undoubt- 
edl.v has to he some boost of lows and highs in order 
to make the sound suffieientl.v "ditt'ereiit" so that it 
will be noticed. It is ipiite pi-obable that the average 
pei'son would not listen to the .standard "audio show 
curve" for very long aftci' he in.stalled a new sy.stem, 
but for (lenu)nstration purposes it is certain that some 
theatricalism must be in.jected. Several .V(>ars ago it 
was acceptable, but not now. 

So. having seen two of the ma.jor shows of this 
.season, we can hai-dly wait until the next one — right 
here in onr own bailiwick. 

NO SHOW IN MEXICO 

According to our latest infornuitiou, there is to be 
no high fidelity show in Mexico City this fall. It 
appears that shows will be held only on alternate 
.vears if present plans continue. 

Fnrthernu)re, partly because of the multiplicity of 
regional shows in the U.S., the first Puerto Kico Hi-Fi 
Show will be cancelled — at least as a numnfacturers' 
show. We are sorry to learn of these cancellations for 
we feel as though both of these areas constitute large 
and almost untouched nmrkets. 

There goes our "vacation" this year, it attending 
shows can ever be called a vacation. 



ROBERT LEE STEPHENS 

As the lu.stitute Show opened in Chicago, the entire 
industry was saddened to learu of the death of Hobert 
Lee Stephens, founder and retired president of Ste- 
phens Manufacturing Company, following an opera- 
tion at Iowa City, Iowa. 

One of the real pioneers in the high fidelity business. 
Hob was building high-(|nality loudspeakers long be- 
foi-c he started his company, and before that he was 
a sonml technician in the picture iiulustry where we 
first made bis ae(|uaintance in 1938. He retired from 
active management of Stephens Manufacturing Com- 
pany during the summer of lltoli. after having built it 
up to an imposing position in the industry. 

In the sincerest meaning of the phrase, he was "a 
jolly good fellow," well liked by ever.vone and a 
solid aiul staunch frieiul to all. We will all ndss bim, 
and the Shows won't seem the sauu> without his genial 
presence. 
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FINGERNAIL 
FUMBLING ! 



Exclusive 



"T- GUARD" [ 




only with the 

PICKERING 



PICKEKING'S inlmJuttion of the iriih mini;iiuie FLUXVALVE 
magnetic phonograph tailridgc roprcscnls a new era in high lidellly 
cartridge design. This newest of PICKERING cartridges brings Ihc 
music lover the most c/citing and sufcit idea in a stylus assembly since 
PICKERING introduced the tiisi lighlvseiglit high fidelity pickup nioie 
than a decade ago. 

The "T-Guard" stylus assembly is a quick-change, easy to slip-in unit \shich 
eliminates precarious linger-nail fumbling. Its practical "T" shape provides a 
firm and comfortable gi ip for safe and easy stylus change. 

The most tlc^ible cartridge in the world ... the FLUXVALVE is the only 



cartridge with tlie remarkable 'i mil stvhis 



exclusive «/Wv with 




KLIIX> A LVK 
TWIN SERlE<i 

350 - A (urn- 
Over caririJ^L' 
providing a rapid 
change of stylus point ra- 
dius. AvaLlatfle in 12 models 
featuring m;iny comt>inations 
of styli. prices start at u 
itiodest 524. 



FLUXVALVE 
SINGLE SERIES 370 

— A miniature tiiiiti 
quality cartridge for 
use in any type of auto- 
Changer or manual 
player arm. Availahle 
in 5 models, prices 
start al a low $17. NS. 



The FLUXVALVE features exclusive liuni rejection circuit 

requires no ail|ustmcntl 



PICKERING. The FLUXVALVE can be used ^Uih any one of /»■<■ styli, 
to meet any requirement or application ... to play any record, at any ipecd. 

If you arc planning to buy a new cartridge — the fact that PICKERING 
developed this revohitioiuiiy stylus is iiniwruiiii to yoit! All of the 
research, development and planning that \\cnt into the "T-Guard" 
stylus IS conclusive proof of the superlative engineering skill 
in every FLU.XVALVE model you buy. 



Miidrl 1941) UMPOI.SE l'icl>ul) Arm A new 

. . Ii):litwei|iht . . . inie^rated arm and car- 
tridge asscmhiy tontainini! iiie Ft UX- 
VAl.VE willi exclusive "T-Guard" 
stylus. The complete assembly - tone 
arm and cartridge is only a fraction 
ol the i*eii!lil ol conventional tone arms. 
The hii!h compliance of the "T-Guard" 
stylus, will! Uic lightweight tone arm 
sjid sincle Iriction.l ri'-' pivOl hearing 




a«i.<iures di^itor* 
tionk'Ss tr:icking 
of micrOprOOve 
and standard Rroove 
record injiS. Available 
with the Vs. I or 2.7 
mil diamond ^.tylns. 
prices Irom ^59.1^5, 



Tor those who con heor the difference 



FINC QUALITY HIGH FIDCLITY PRODUCTS BY 



Ci PICKERING & COMPANY, INC., Oceanside. N Y 
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Look . . . only the j^/Juxvb/Vi 



has 100% 




Choice of the ht'si phonograph pickup can only be resolved by comparison! 
What is the yardstick? . . . How can you tell'.' . . . What do you look for? . . . 
the answer is 100% Important Quality Features*! 

PICKERING has had long experience in the Cartridge field, supplyini; the 
finest quality products for recording studios, broadcast stations, ^^ired music 
services, and high fidelity home music systems. As a result of this extensive 
experience. PICKERING has developed the FLUXVALVE . . . the one car- 
tridge which incorporates all of the Important Quality Features' .\i> 
necessary for high fidelity reproduction from records. 

Before you choose a cartridge . . - 

LISTEN AND COMPARE . . . demand 100% IQF* ! 



FLUXVALVE Cartridge A Cartridet B CartridteC 



frequency Response; Flat 
20-20,000 cps + 2 db 
(see curves on rightl 


YES 20 Points 


NO 0 Points 


NO 0 Points 


NO 0 Points 


Low ftacking force. 
2-4 grams 


YES 20 Points 


NO 0 Points 


YES Points 


NO 0 Points 


High Output, No 
Transformer Required 


YES 10 Points 


NO 0 Points 


NO 0 Points 


YES 10 Points 


Replaceable Styli 


YES 10 Points 


NO 0 Points 


NO 0 Points 


YES 10 Points 


>/2 Mil Stylus 


YES 15 Points 


NO 0 Points 


NO 0 Points 


NO 0 Points 


One Cartridge for 
LP's and 78's 


YES 5 Points 


NO 0 Points 


NO 0 Points 


YES 5 Points 


Anti-Hum Design 


YES 10 Points 


YES 10 Points 


YES 10 Points 


YES 10 Points 


Hertnelically Sealed 


YES 10 Points 


NO 0 Points 


NO 0 Points 


NO 0 Points 



TQTAL POINT VALUE 



THE FLUXVALVE. . chosen lime and again as the lop lurlriilge solely on the 
basis of Hsteniiif; iimdity ... by panels of qualified experts . . . tests which have 
proven that it is aclimily less costly to own a FLUXVALVE 

The FLUXVALVE preserves the quality and prolongs the life of your record 
since there is complete absence of resonances throughout ihe audio frequency 
range. 

It may interest you to know that the FLUXVALVE, because of its ability to 
make precise and reproJiicihle record measurements, is used for calibrating 
recording channels and record masters. 

Make the IQF* test today . . . listen to your favorite record 

reproduced with a FLUXVALVE . , . the gentle pickup. 




Series I9J0 UNIPOISE Pickup Arm 
vtilh HJIVtlVC Carliidee 



Model l9iU ftitll 1 mil flumonfl - T-Cujra-' ilylui tlS.SS 
Model 194D Milh 7 7 mil diamond I Guard" slflu^ ^9.B% 
Modfl 194 bD Willi mil di,»mond ■! CuJrfl ' SIflus 



Peaks and/or resonances in the stylus 
assembly at any recorded frequency will 
distort: and, damage the record grooue. 
Therefore, any deviation from flat response 
ower tfie recorded frequency band results 
in eventual breakdown of the groove wail. 
Deviations of from 3-6 db distort the rec- 
ord material as mucli as 60-100%. 



S(RICS 170 SINGLE FLUXVILVE 




semes 150 


TWIN FLUXViLvE- 






SERIIS 


1500 T Guard" SITir 




370.1S 


I mil Sappnire 


17.8i 


350 DO 


1 mil Diamond 




36.00 


s 


3510 


1 mil Sapphire 


6,00 


370 2S 


2 7 mil Sapphire 


17 8S 


350 500 


V2 mil Diamond 




42-00 


S 


3527 


2.7 mil Sapphire 


6.00 


370 10 


.1 mil Diamond 


?9.85 


350. DS 


1 mil Diamond 


2.7 mil Sapphire 


42.00 


D 


3510 


1 mil Diamond 


18.03 


370-?D 


2.7 mil Diamond 


29.85 


350 DD 


I mil Diamond 


2.7 mil Diamond 


54 00 


D 


3527 


2.7 mil Diamond 


18 00 


370 .50 


l/j mil Diamond 


35 85 


350 0. 50 


1 mil Diamond 


mil DiamonO 


60 00 


D 


3505 


1/3 mil Diamond 


24.00 






'Afjildble in minj altifF Combindliin^ dl %l|rii 


■ 'Olher %lflNS radd 


available on special order. 









For those who con hear the difference 
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Audio Engineering Society 

NINTH ANNUAL CONVENTION 

October 8-12, 1957 

NEW YORK TRADE SHOW BUILDING, NEW YORK 

Program of Convention Papers 



Tuesday, October 8. 

9:30 a.m. TECHNICAL SESSION: DISC 
RECORDING AND PLAYBACK. 

Edward Sorensen, Columbia Records, 
Inc., Chairman. 

liATEST ADVANCES IN EXTRA FINE 
GROOVE RECORDINO. 

I>i-. rctei- r. (loldmaik. CHS (...ihi.nitn- 
vivn, X<'\v Voi'k. ,\'. V. 

CUTTINO MECHANISM IN DISC RE- 
CORDINO. 
A. Y. c. TaiiB, Wnlwi.rth roinpaiiv, Bos- 
ton, lla.s.s. 

PERCEPTION OF WOW. 

Sheldon 1. Wilpon, .Vew V..ik Xav:il 
Shipyard, lirooklyn, .V. Y.. Chniininn. 

MEASUREMENT OF FIiUTTER IN MAO- 
NETIC TAPE RECORDINO. 
Ito^r*.]- II. I'l-ngei-, U.S. Navy Klrcti-onics 
I.Mboratory, .Sail r>iegro, Calif. 

A RECORDER FOR THE PRODUCTION 
OF WOW MEASUREMENT TAPE, 
.lack Uayha. \'-M tViip., lienton Ilaibor, 
Midi. 

THE SUBJECTIVE DISCRIMINATION 
OF PITCH AND AMPIiITUDE FIiUC- 
TUATIONS IN RECORDINO SYS- 
TEMS. 

.Man Stott and I'eter Kric A.Vfni, The 
British Iti-oadi'aKtin^ Cni-p.. London, 
lOnf^Iand. 

(Head hy lir. K. K. Stuiley) 
Tuesday, October 8 

1:30 p.m. TECHNICAL SESSION: MEAS- 
UREMENT OF DISC AND TAPE FRE- 
QUENCY RESPONSE. 

Sheldon I. Wilpon, New York Naval 
Shipyard, Brooklyn, N. Y., Chairman. 
THE CAIilBRATION OF DISC RECORD- 
INO BY lilOHT PATTERN MEAS- 
UREMENTS. 
I'.'tei- Kric Axon and \ViIIiani Is. 10. 
C.edd*..**, Tho Hi'itiKli Hi'oadc.aptinj; Coi-p., 
London, lOn^Iand. 
(Kcad I.y nr. K. I!. Sturli-y) 
CAIilBRATION OF DISC FREQUENCY 
RECORDS. 
Lincoln Thompson. ){ayn)ond lOngineer- 
iiiff Lahoi-atory, Inc.. Middletown, Crnin. 
AN ANAIiYSIS OF TAPE NOISE IN A 
100 KIIiOCYCIiE BANDWIDTH. 
Uohcil 10. niendini, I'.S. .Vnvy Cndfr- 
waler Sound I.ahorato?-y, .\'p\v T,oin1on, 

liOOPHOIiES IN STANDARD QUAIiITY 
PERFORMANCE TESTS. 

.loljn M. Leslie, .Ir., Ampc.v Coi-p.. Hed- 
wood City, Calif. 

CAIilBRATION OF TEST RECORDS BY 
B-IilNE PATTERNS. 
Menjainin H. Haner, CHS Laboratf.ries, 
.Sew York, N. Y. 

THE STANDARD TAPE AS A PROFES- 
SIONAIi AUDIO TOOIi. 
Kr.ank F. Rich.ards, Anipr.x Corp.. Red- 
wood City. Calif. 

SYMPOSIUM 

TEST RECORDS FOR PHONO PICKUP 
MEASUREMENTS. 

Benjamin B. Bauer, CBS Laboratories, 
New York, N. Y., Chairman. 
PANEL 

William S. Bachman, Columbia Records, 
Inc., New York, N. Y. 
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Roy Dally, General Electric Co., Syracuse, 
N. Y. 

Julian Hirsch, Consultant, New Rochelle, 
N. Y. 

J. H. McConnell, Electro-Sonic Labora- 
tories, Long Island City, N. Y. 

Lincoln Thompson, Raymond Engineering 
Laboratory, Inc., Middletown, Conn. 

Paul Weathers, Weathers Industries, Bar- 
rington, N, J. 

B. J. White, RCA Victor Record Division, 
Indianapolis, Ind. 

Sheldon I. Wilpon, New York Naval 
Shipyard, Brooklyn, N. Y. 

Wednesday, October 9 

9:00 a.m. TECHNICAL SESSION: STUDIO 

ACOUSTICS AND PSYCHO-ACOUSTICS. 

Dr. Leo L. Beranek, Bolt, Beranek & 
Newman, Inc., Cambridge, Mass. 
RECENT EXPERIENCES IN STUDIO 
DESION. 

L. L. llcranek, W. K. Clark, W. U. Kar- 
rell. .1. U. C. Pnrcell. is. i;. Waiters, all 
"tf ISolt, Iser.-inek .t Xewnian, Inc., Caiii- 
hridt,'!-, Mass. 

(rreseiited I.y 1 )r. Leo I.. IJeraiiek) 
TECHNIQUES FOR MEASURING AND 
EVAIiUATINO NOISE. 
.1. .1. Il.'inirick, Iiilcriialion;iI l:nsiiics.s 
M.acliines t:»»rp,, I.:ndicott, X, Y. 
THE PSYCHOPHYSICAIi PARAMETERS 
OF THE MASKING EFFECT AS 
APPIilED TO SOUND RECORDINO 
AND REPRODUCTION, 
.lohii A. Cooley, f:eorpeto\vii ITiiiversiiy, 
Wasllillfftoll, 1>. C, 
BASIC CONSIDERATIONS IN STUDIO 
DESION. 

H. ^^ Mnnclihansen. Minu-hliansen 

SoundprooliiiK Co.. In... Xcw York, .X. Y. 
AUDIO APPIilCATION PROBIiEMS. 

Cordon Mercer, Andio X'isioii Company. 

Santa Rarhara, Calif., ('hairiiian. 
USE OF SPEAKER ARRAYS FOR HOME 
INSTAIiliATION. 

rjordtm Mercer. Audio Vision Coiiip;iny, 

Santa Barbara, Calif. 

Wednesday, October 9 
1:30 p.m. TECHNICAL SESSION: ELEC- 
TRONIC MUSIC. 

Professor Otto Luening, Columbia Uni- 
versity, New York, N. Y., Chairman. 

THE INSTRUMENTS OF EXPERI- 
MENTAIi MUSICS. 

l>r. Abraham .\. Moles. <\>iisiillanl to 
French Broadcast iii^r System, Paris, 
Kra nee. 

THE PROCESSES OF EXPERIMENTAIi 
MUSICS. 

Vladimir A. I'ssachev.sky. Columbia 

University, ,\'e\v York, .X. Y. 
MUSICAIi COMPOSITION WITH A 
RIOH SPEED DIOITAIi COMPUTER. 

L. A. Hiller, .li-. and L. M. Is.-iacson, 

University of Illinois, Trbana. III. 
EliECTRONIC INSTRUMENT, TOY, ED- 
UCATIONAIi AID. 

Leonard 10. t:eisler, Japan lOb.ctrniiic 

Trading Co., Tokyo, .T.apan. 

(Head by (leorge Ilorinclii) 
ARTIFICIAIi REVERBERATION. 

.lohn Hollywood. CHS Laboratories, 

Xew York. .\*. Y., (Miairm.-in. 



SOME NOTES ABOUT ARTIFICIAIi RE- 
VERBERATION. 

Carlos 10. 1!. A. Moura. I!CtIO Records 
Ltd., Sao I'aulo. lirazil .and Serpio Lara 
Campos, Cfdundda dA Brazil, Uio de 
.Laneiro, Brazil. 
(Read ijy John M. Hidlywoodl 
SOME PRACTICAIi ASPECTS OF MAG- 
NETIC TAPE REVERBERATION 
GENERATOR DESION AND OPERA- 
TION. 

C. J. LeBel. Audio Instnnnent Co., Inc., 
Xew York, .V. Y. 

STEREO-REVERBERATION. 

R. Vermeulen, Philips Reswaieh Labo- 
ratories, Kindht.veji, Xetherlands. 

Thursday, October 10 

9:00 a.m. TECHNICAL SESSION: TAPE 

DUPLICATION. 

Julius Konins, Dubbings Sales Corp., 
Hewlett, N. Y., Chairman. 

COMMERCIAIi DUPIilCATION OF 
STEREO AND MONAURAIi TAPES. 

Russell J. Tinkham, Ampex Corp., Red- 
wooil City, Calif. 
PROBIiEMS AND CONSIDERATIONS OF 
TAPE DUPIilCATING PRODUC- 
TION. 

.lulins A. K»»nins, J'ubbiiigs Sales Coi-p., 
Hewlett, X. Y". 

AUDIO TRANSISTOR APPIilCATIONS. 

Prank Dukat, Uaytlieon llanulacturiner 
CV).. Xewton, Mass., Chairii an. 
A TRANSISTORIZED PRE AMPIilFIER 
FOR PROFESSIONAIi TURNTA- 
BliES. 

Harrdd J. Paz, Radio Corp. of America, 

Camden, .V. .1. 
TRANSISTORIZED MAGNETIC AND 
PHOTOEIiECTRIC INPUT STAGES 
FOR SOUND MOTION PICTURE 
PROJECTORS. 

S. P. Bushman, Bell & Iliiwcll, Chicago, 

HI. 

A PORTABIiE TRANSISTOR MUSIC- 
SYSTEM. 

Rit-hard S. Burwun, Minneapolis-IIon,.y- 
well. Boston. Mass. 

Thursday, October 10 
1:00 p.m. TECHNICAL SESSION: MAG- 
NETIC TAPE DEVICES. 

Walter H. Erikson, Radio Corp. of 
America, Camden, N. J., Chairman. 
A SURVEY OF FACTORS lilMITINO 
THE PERFORMANCE OF MAG- 
NETIC RECORDING SYSTEMS. 
Kric D. Daniel, .Xational Bureau of 
Standards, \Vashint,'ton. 11. C. ; P. H. 
A.von and W. T. Krost of The British 
Broadcasting Corp., Londor., Kngland. 
A CONTINUOUSIiY VARIABIiE TAPE 
DRIVE MECHANISM FOR THE IN- 
VESTIGATION OF SOUND PHE- 
NOMENA. 
J(di7i J. Hanson, Pyramid Rnterprises. 
.\';ishville. Tenn. 
VARIABIiE SPEED SCANNING OF RE- 
CORDED MAGNETIC TAPE. 
William S. Latham, U.S. Xavy Viider- 
\vat<'r Sound Liibrn-Jitory, New I,ondon, 
( 'onn. 

DESIGN OF AN AUDIO PROGRAM 
SEIiECTOR IN A MAGNETIC TAPE 
RECORDER. 

A. Y. C. Tang, AValwoi-th Cn., Boston, 
.Mass. 

(Ciililiilllrd ,))! iniiic 103) 



19 



www.americanracliohistorv.com 



Sliowrr al liell Laliiiraliiries, Murray Hill, M.J.. arp, left to right, F. .1. Hprr, S. T. Brewer, I.. R. Snoke. E. F.. Zajac anil F. \V. Kinsman. 



They're wiring the seas for sound 

These five Hell Labs scientists and engineers may never '"go {lown to the sea in ships." Ycl. 
tliey're |>art of one of the most exciting sea adventures of modern times. Along with many 
other specialists, they are developing the deep-sea telephone cable systems of the fnture. 

Here's how ihey join many |)hases of communications science and engineering — to bring 
people who are oceans apart within speaking distance. 



F. J. Herr, M.S., .Stevens Itislilule, is concerned 
willi systems design and analysis, lie studies the 
feasibility of new approaches and carries out 
arialy.-iis programs to sclerl optimum paramelers 
for a proposed system design. 

S. T. Brewer, M.S. in E.E., Purdue, connnunicalions 
and eleclroincs engineer, explores new designs 
for sea-bottom amplifiers needed to step up 
power of hundreds of simultaneous telephone 
conversations. 

L. R. Snoke, B.S. in Forestry, Penn State, is the 
team biologist. He investigates the resistance of 
materials to chemical and microbiological attack 
in sea water. Materials are evaluated both in 
the laboratory and in the ocean. 



E. E. Zajac, Ph.D. in Engineering Mechanics, Stan- 
ford, is a mathematician. He studies the kine- 
matics of cable laying and recovery, (table's 
dynamic eliaraclerislics, ship's motion, the 
mountains and valleys in the ocean bottom— all 
must be taken into account. 

F. W. Kinsman, Ph.D. in Engineering, Cornell, 
solves the shipboard problems of storage, han- 
dling and "overboarding" of cable. New ma- 
chinery for laying cable is being developed. 

Deep-sea cables once were limited to Ivans- 
milting telegraph signals. Bell Labs research 
gave the long underseas cable a voice. New re- 
search and development al the Labs will make 
this voice even more useful. 




BELL TELEPHONE LABORATORIES 

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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Stereosonic Magnetic Recording 

Amplifier 

ARTHUR W. WAYNE' 

Describing a specific amplifier designed for a Ferrograph Tape Deck, but 
one which could be adapted fairly easily to accommodate any other type 
of stereo deck with heads of similar impedances and drive requirements. 



TIIK H.VSll HKyflHKMEXTS of llliy lllilg- 
lu'lic rccoriliiif^ system arc few ami 
simple. They are: 
(I) A tape traMs])ort deck 
(■J) (a) A loudspeaker and (b) a 
ho.\ or batlle for it. 
All amplifier 
(4) A reasoiial)le amoiiiit of intelli- 
gence in the use of (1) (2) and 
(3). 

Re(|iiirenient (4) is easily disposed 
of, as it is obvious that every reader of 
Aunio will nmre than satisfy it; and of 
the remaining three items, the only ones 
in reach of the ordinary aniatcnr con- 
structor are (2) (h) and So far as 
(2) (b) is concerned, suggestions will 
be made in Ap])endi.\ 2 for tlie con- 
struction of a rescmant enclosure .suitable 
for use with nni' jxirtifiiUir maUf 
Sjtettker onlt/: and. as there are f*'W 
amateurs with the necessary facilities 
for acoustic determinations, where other 
loudspeakers are preferred, the maker's 
reconiiuendations should be sought. 

This leaves us with ; and a strictly 
practical description of :) conniiereial 
;implilier, intended for stereosonic or 
single-channel use at will, and eminently 
suited for amateur construction, follows. 

With a genuine high-tidelity output 
id' 1") watt? per channel, rising to 2o 
watts peak, ami a comprehensive tcino- 
control system, it ]>rovides a (piite use- 
ful amount of noise for the smaller I*. A. 
ni)erator as well as f(ir the home. 

The basic auiplilicr, the Shirley Labo- 
ratories Ltd. FSini, shown iu I-'iy. 1 
was deliberately developed with "listen- 
ability'' in mind, a subtle facet of hi-fi, 
not alwa.vs completely covered by con- 
tcm])orary design, ilost modern ampli- 
fiers hav(> appro.ximately e(|ual charac- 
teristics, but there is no doubt that, to 
paraphrase "Animal Farm," sonu' am- 
plifiers are more equal than others. Xow, 
we engineers are a parochial lot, much 
given to blinding ourselves by science, 
and with a touching faith in figures: 
moreover, we laboui' under the extra- 
ordinary dclu.sion, perhaps in company 
with the biologists, that these figures 



tell the whole story. Even here we don't 
play fair, for we talk glibly about 
sfpmre waves and sine waves, and all 
the other sorts of waves, without ex- 
plaining that these are functions, part 
of a general system of anal.vsis of which 
our familiar audio problems are a very 
snuUl part indeed. (Kven the concept of 
a s()uare — cubic? — wave in three dinu'M- 
sions seems a little diflicult, and we do 
hear in three.) 

The FS10:i is designed to work with 
the "Fi'rrograpli" tyi)e CSS stacked- 
head deck, now becoming available in 
the r.S.A.; and it has been demon- 
strated in con.i'uni'f ion with this deck at 
various Audio Shows in New York and 
elsewhere, where it ap|ieari'(l to arouse 
inten'st. For the anmt^'ur who wishes to 
experiment. Appendix 1 gives details of 
some possible modilieations, one or two 
of which are in use on versions of the 
amplifier manufactured for specialized 
purposes, rt is not proposed to diseu.ss 
the theory of magnetic recording, as 
this has been fully covered in this .jour- 
nal and elsewhere. 

Over-all Circuitry 

In the over-all schematic Fig. 2, the 
figures and letters in the circles refer to 
the tag strips on the underside of the 
CSS deck. All function switching on 
Ferrograjih ecpiijiment is jirovided on 
the decks them.selves. which makes the 
task of the constructor considerably 
simpler than it would be if the switch 
units were incorporated in the amplifier. 
At the same time, it renders possible the 
provision of he;ivier and hence uiore 
reliable switch banks, those on the f'SiS 



being very substantial. The terminal 
strip locations arc shown in Fi<i. '.i, and 
the spare positions on the switches may 
be used foi* a variety vf functions, as 
dictjited by tlii' will of the constructor. 
Where a letti'r and a digit appear in a 
circle, e.g. Mj, OU, this is to he taken 
that the letter indicates "L" for the hd't- 
strip and "U" for the u])per stri]), the 
digit referring, of course, tc the number 
opposite the tag. The circuit di'scription 
of the amplifier pro])er wi'l be of one 
channel only, the left one in the diagram, 
the secctnd channel being a mirror image 
of the first. The transpositions are 
obvious. 

On replay, the input from the h(>ad is 
taken, through a stanilard co-ax socket, 
to '/',, the head-lift transfornu'r, and via 
-Yj t*) the gritl of voltage amplifier 1'^, a 
low-noise pentode. The output from the 
anode of this valve is by the way of 
^' is> ^ f^'iH' -'"ul to the t(ip of /'_,, 
the gain control. 6',, and It,, supply a 
.--rnall amount of treble lift, th" signili- 
cance of which will be considered later, 
■•uid H^i and Cg are an lU' b iss lilt net- 
work, providing most of tin' necessary 
compensation for the tape losses. Fur- 
ther amplification is by \\, another low- 
noise pentode, the output from which is 
through C,, and the tone-control net- 
work r,-i;-I{,,-l<u-'iuA-i'n-('.,.-(^.s-C,- 
(',,,. When the controls are at their mid 
positions, there is a boost of approxi- 
mately 2..") db at ")(l c]>s. In theory, such 
a network should be fed fron a low im- 
pedance source to avoid high freiiuency 
losses, but in fact, the diflicully does not 
occur, capacitor C ,j conipensiting up to 
about 4") kcps. However, it is very easy 
(o reduce the source impi'dance by the 




* Shirley Lahoratorirx, IJil., 3, Vronpect 
Place, Worlliiv!), Siissij-, Kutjlantl, 



Fig, 1. Front panel arrangement of the completed stereo recording and playback 

amplifier. 
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Fig. 2. Over-all schematic of the amplifier described. 
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simple expedient of connecting a 10- 
megohm resistor between the grid of Kj 
and the junction of C,, and C,,. A 47,- 
000-ohni resistor from the grid of V^ to 
the arm of will tend to prevent any 
interaction with Fj. The maxinuini bass 
lifts and cuts arc 18 db at 20 eps rela- 
tive to 800 cps, the treble lift and cut 
at 20,000 cps being 14 db and 18 db 
respectively. 

Fj , is another voltage amplifier, with 
feedbfiek via potentiometer /i^j. Bp in 
the cathode circuit, phase correction be- 
ing provided by C „. Actually, C,, is 
more in the nature of an insurance 
against r.f. when the output tubes are 
viciously overdriven, it being quite su- 
perfluous under normal conditions. Ad- 
ditional feedback is obtained by the 
omission of a bypass capacitor for B^j. 
It is difficult to apply feedback over the 
whole of the amplifier because of (a) 
the provision of the two inputs at dif- 
ferent levels and (b) the equalizing and 
tone-control networks; but the circuits 
of Fj and F, are so calculated as to 
introduce negligible distortion in these 
stages. F,4 is d.c.-coupled to Vji,, the 
phase splitter, which operates with equal 
loads, Rg and R,, in the anode and 
cathode circuits, thus providing the out- 
of-phase driving voltages for V, and 
F„ feeds being via Cg and C,o and the 
grid stoppers R, and R^ For hair-split- 
ting in addition to phase splitting, Rg 
should be about 12 per cent lower in 
value than R,,, but in l)ractice, very 
little difference in output voltage from 
the two sides will be observable. F, and 
F, are operated in class .Mil with 
conimori cathode resistor R^, bypassed 
by Cj. Should it be desired to use the 
outi)nt valves in pure class A the anode- 



to-anode load must be altered to 11,000 
ohms, Kj dropped to 75 ohms, and C, 
omitted, when the valves will become 
self-balancing under most conditions, 
owing to feedback in Kj. R, and Rg are 
screen-grid stoppers, to remove a possi- 
ble source of unwanted r.f. oscillation 
on full drive, the stoppers being con- 
siderably more effective in this position 
than in the anode leads. Feedback to 
ensure valve balance may be attained by 
the inclusion of an undcconpled resistor 
of 150 ohms in the connnon H.T. feed 
between the junction of J?,o and R,i and 
R, and B,; but it is, however, unneces- 
sary, unless the emissions of V , and F^ 
are markedly different, in which case 
the valves should be changed, any^vay. 

T,, the output transformer, nmst be 
chosen with care, as it is a very critical 
component, and only the best will do 
here. It should not be overlooked that it 
has to deliver np to 15 watts on con- 
tinuous sine-wave drive, rising to 25 
watts on peaks, and yet not lose its 
inductance under low-signal conditions: 
its coupling must be tight, its self- 
capacitance low, and its resonance 
points right outside both the audio and 
low r.f. ranges, this latter because of the 
inevitable stray bias appearing at the 
anode of the Fj, when recording : so it 
will be seen that no second-rate com- 
ponent from the surplus market will be 
satisfactory. 

Power Supply 

The power i)aek is perfectly normal, 
except for the provision of a IflO-jif 
capacitor for smoothing. This is to pre- 
vent interaction between the channels at 
low fre<|uencies, a i)oint not to be for- 
gotten if the constructor contemplates 



using existing stocks of different values 
off the shelf. The reservoir capacitor, 
too, must be chosen with care, that used 
in the commercial equipment being 
capable of handling a ripple current of 
600 ma. As the total current drawn by 
the amplifier on record is approximately 
230 ma., it will be seen that the 600 ma. 
ripple requirement is not excessively 
high. The formulas for calculating both 
the impedance of the smoother and the 
ripple current in the reservoir are given 
in Appendix 1, as well as an alternative 
power supply section, to eater to the 
more impecunious reader. 

Rta must be explained at this point. 
On the Ferrograph decks, a quick-re- 
lease device is fitted in the form of a 
.solenoid, the armature of which nor- 
mally holds the switches and linkages 
"in" when operating. Depression of a 
small button on the deck control panel 
short-circuits the solenoid coil, so re- 
leasing the armature and stopping oper- 
ations. Res is the limiting resistor for 
the solenoid current, the minimum re- 
(piirement of which is HO ma., the coil 
resi.stance being iiOd ohms. 

On RKCORD, movement of the deck 
ccmtrol knob to that functicm automati- 
cally disconnects the head^ from the 
input sockets, and joins the B+ lines to 
the oscillators, of which more anon. It 
also connects the anodes of the recording 
output valves to their respective heads, 
together with the bias inputs. On the 
amplifier, recording is done, in the case 
of low-level inputs, via J,, which is a 
double circuit jack socket. Insertion of 
the jack changes over both the ground 
and live contacts, breaking the first, so 
disconnecting the bass equalizing chain 
{Continued on page IMi) 



C,, Cu 

Cty Cit (^7t 

^(» C ta 

Cm ^K. Cfi, 
C,r, C:., 

C.1i. C„y Cjw, 

c,„ c,. 

Ca, Cis, Csi 

Ctt, Cs2y Cir, 

c„, c,^, c,,. 

c„ 

c,. 

Cut 

Lj 
L. 

P„ l'„ P.. 

l'„ P., P. 
P„ P„ P„ P„ 

P,„ P„ 



0.25 (if, .'inn V. iiiiper 

2.5 (if, 25 V. electrolytic 
.*t2<*n [t(if, mica or ceramic 



.1)5 nf, Sno V. paper 
.ni2 nf, 500 V. paper 
500 (ifif, mica or cernniic 
30 [ifif, mica or ceramic 
1000 (t(tf, mica or ceramic 
.01 nf, 500 V. paper 

200 ^fif, niic.'i or ceramic 
1500 (t(ifj mica or ceramic 

16 iif, 350 V. electrolytic 
2200 (mf, mica or ceramic 
3000 (ijif, Silver Mica 
100 (if, 450 V. electrolytic 
60 ,if, 450 v. electrolytic 
2.5 mh. 

JO Ily. 2.50 ma, 200 ohms 

2 megohms, audio taper 
50,000 ohms, linear, pre- 
set 

10,000 olims, linear, pre- 
set 



PARTS LIST 

A'„ If.. /.',„ A',, 47 ohms, watt, 10% 



4700 ohms, % watt, 10% 
KfO ohms, 4 watts 



0.47 iiiegolnns, watt, 
10% 



)*.27 megolinis, Iiigli ata- 
liiiity, 5% 

47 olniia, Vi watt, matched 
to within 5% 



K,. /i-„ A'..,,. 

A".. A',,. 
It,. R-. A',.. 
A',, 

A%, //,„ Ji,jr ^lif 
^It, ^SSt ^37, 

^.IB, ^(1, -^4, 
Itg, Jigs 

Hitr -A*,,, 

^»7J ^iSi ^4t» 

B„. Us, 47,000 ohnia, watt, 10% 

Hii- His, lls» 1.5 megohni.s. high .itahil- 
■ty, 5% 

K,it. h'sij Bsa, 

Ku, Hii, Jlst megohms, '/j watt, 

10% 

H,n H,,, S„ 2200 ohms, Vi watt, 10% 
R„, R„ 2200 ohma, high stability, 

5% 

H,,, Uss, Us,, S„ 15,000 ohms, watt, 
10% 

K,„ K„ 1.0 megohm, % watt, 

10% 

Jl,„ R„ 0,22 megohms, % watt, 

10% 

K,„ R„ 22,000 ohms. V. watt, 

10% 



Rts, Rst 

Rs„ R., 
Rtt, Rtc 

Ret, Rte 
Rtr, Rin 
Rts 

T„ T, 

T,, T, 
Ts, T, 



v„ r„ r„ 
y„ r. 

F„ Vs, F„ 

v,„ r„ 

r,s 



V, 



1000 ohms, high st.il)ility, 
5% 

470 ohms, 1 watt, 10% 
0.33 megohms, V4 watt, 
10% 

10,000 ohms, '/a watt, 
10% 

10.0 megohms, w:itt, 
10% 

10,000 ohms, 15 watts, 
wircwound 

push-pull output trans- 
former, 10,000 p-to-p/15. 
Wright & Wcuirc type 
06!) 

Wright & Wcaire type 
579 

l*ower transformer. Pri- 
mary as required; second- 
ariea: 300-0-300 v. at 250 
ma; 5 v. at 3 amps; 0.3 
V. aX 8 amps, OT. 
EL84 

RCCSS (12.\X7) 

EFSli (Z-729) 

fiVG 

?XV35 

HZ34 
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Loudspeaker Damping 

The author presents an interesting and thorough discussion of the effects of mechanical, 
electrical, and acoustic damping on frequency response, resonances, and transient performance. 



EDGAR M. VILLCHUR^ 



ONK OK TiiK LKSS widely uiideistood 
siil).j('<t-s in .ludio, it would appear, 
is damping and transient response, 
paiticrularly in relation to loudspeaker 
systems. The following is a general out- 
line of tlie i)rol)leni, and an attempt to 
clear up sonic of the more jirevnlent 
niiseoneeptions. 

Sonii' of the material here presented, 
hy virtue of the faet that it is contrary 
to many popularly accepted (and even 
l)ul)lished) ideas, may appear to be 
radical in approach. It is, however, en- 
tirely conservative. The suh.jcct has been 
well investigated in the literature; the 
main concepts in this article, for ex- 
ample, appear in a much more complete.' 
and mathematically rigorous form in 
Heranek's AcoiifitirSf^ and a motor engi- 
neer .should easily recognize the lack of 
novelty of the basic ideas relative to 
elect ro-niagnet ic da mping. 



Terminology 

Before proi-eeding further we must 
be clear about the meaning of our terms. 
Damping refers c.xclusivi'ly to the uitro- 
ductioH of a rrsialiri' elenu'nt into a 
vibratory oscillatory system. This resis- 
tive element may be electrical, mechan- 
ical, or acoustical. 

If we introduce alti'rnating energy 
into an electrical or mechanical .system 
— we could apply a.c. to an eli'ctrieal 
circuit, or vibratory force to a mechan- 
ical di'vice — the system will respond, 
oscillating in the grip of the applied 
stinnilns. The extent to which the system 
will oscillate, fondly referred to as its 
"response" by audiofans, depends on its 
inipedaiue. Impedance may he thought 
of as mechanical, acoustical, or electrical 
iutransigence — the unwillingness to be 
moved or to pass current under the par- 
ticular conditions involved. 

The rittctirr part of the impedance, 
associated with snch characteristics as 
nuiss, elasticity, inductance, etc., allows 
the load to accept energy for storage 
only, not for absorption. \ Iriclionless 
system of a weight on a s|)ririg would 



■£ SONANT FIEQUENCY SNOUID 
■E 43 CPS. Q - I CUIVE SHOULD 
aOSS ZE«0 AXIS *I *3 C«. 




FHEOUENCY EN CYCLES PER SECOND 



*' Acnu.tlif lit stni'ch, I nr., J-t Thorndike 
St,, i'umhridtie ■//, Maait, 

' l.co L. lii-ranek. .icntnticii, McGraw- 
Hill Hook Co., Iiiri4. 



Fig. 1. Response of o direct-rodiotor 
speaker system, in the region of reso- 
nance, at different values of Q of its 
mechanical system, (After Beronek) 

go on bobbing forever once it was 
started. The real or resistive part of the 
impedance, as.sociated with electrical re- 
sistaiu'e, friction, and viscosity, permits 
the load to accept energy permanently, 
i.e., t(E absorb it (or, :is in tliE' c:isc ^\i 
I'adiation resistance, to accept energy 
for one-way transmission). 

WliE'U we concern ourselves with how 
the sy.stcm acts, not during the time 
when it is working steadily, but at tlii' 
very start, on the "attack," and also at 
the end, after the stimulating and pre- 
sum.ubly controlling fori'c has been re- 
moved, (the "decay"), we arc dealing 
with transient rather than adi/state 
response. 

Attack and Decay 

ft would be usi'lul to I'ousider concrete 
I'xamplcs of the transient response of 
mi'i'hanical systi'ms. Let us ccmsidi'r two 
such examples: the response of a kettle 
drum to the impact ol' the drumstick, 
and the response of a louilspi'aki'r to 
a signal representing the ilrum's re- 
corded sound. 

When the drum.stick falls it produces 
a deformatiEHi of the stri'tchcd skin. The 
velocity of the initial, complex move- 
ment of the membrane over the distance 
travclli'd will not l>" in step with the 



natural frequency of the drum's me- 
chanical-acoustical system. The strike 
sound, instead of having the same pitch 
as that to which the drum is tuned, will 
exhibit fuiulamental components of nnich 
h.igher frefiuency. 

The amplitude of the steady-state 
sound that will ultimately appear due 
to the blow will depend on the imped- 
ance of the drum's primary moving 
system, relative to the applied force, 
'fhe amplitude ami duration of the 
initial, higher-pitched attack sound will 
depend on the impedance of the drum 
to higher fre(|ueiuy stimuli, and the Q 
at these higher frequencies. The more 
anu'uable the drundiead is to moving at 
velocities antl amplitudes corresponding 
to higher frequencies than its funda- 
nu'ntal, the crisper will be the attack 
sound. The nature of the transient acous- 
tical attack is therefore a function of 
the frequE'ncy response of the drum — 
the relative amount of sound it jiuts out 
when stinnilated at ditl'E'rent f re(|uencies. 

Once the drumstick bounces olf, the 
drum is on its own. It can operati' only 
on the energy that was supplied in the 
single stroke, as it will receive no more 
energy until it is hit again. We know, 
of course that the sound continues. If 
the drum were totally undamped it 
would continue to vibrate forever, but 
mechanical and acoustical resistance pro- 
vide light damping to ab.sorb the vibra- 
tory I'uergy gradually, and thi' sound 
takes a relatively long tinu' to die away 
unless it is checked by the jjlaycr. This 
is the decay; the length of decay time 
depends on the amount of damping. 

In the case of a londs|)eakcr rs'pro- 
ducing the ki'ttle drum's .sound a similar 



Mechanical r«tiitanc« Lumped •l«m«nts of 
due to mechanical ond 

mogneEic damping acousEicol syiEems. 
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Fig. 2, Simplified electrical analogy to 
mechanical system of a speaker, includ- 
ing the mechanical resistance introduced 
by magnetic damping 
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niiiilysis ii|iplii's. Tlic initi:il stirniihis is 
provided, luit. l)y ail cxtcriiiil lilow, Imt 
liy 11 siirf;i' id' sig:iiiil ciiri-cut friiiii the 
iiiiiplilici', mid till' iilti'iidiiiit iiiii<;iirtii' 
liidd l)uilt iij) iiiiiuiid tlir viiifr foil. And 
siiii-e the sjii'iikri* should vilirato oiil_\ 
whi'ii tilt' si;,'iial so dii-tiiti's, it must liavr 
a liifjlily ilaiiipi'd iiii'i'haiiii'al system. H' 
till' speakci' loui', like tile di-iimliead it 
sell', I'lintiiined to vilirate al'tei' tlie eon- 
tiollins; st.iiiiiilus had stopped tlieie 
would he a ho|iele.ss eiiiil'usioii of .smiiid. 

The ijuidity of the reprodueed attaek 
sound, lis in the ease of the di'iuii, is 
n fiiiiitioii of the s|)eaker's respoii.se 
to liij^lier-l're(|iieiiey sound eoiiiponeiits. 
Thus the attaek sounds reprodueed by 
inultispeaker systein.s are eontrolled, not 
liy the lo\v-f rei|uein'y performanee of 
the wool'er, Imt by the performanee of 
whatever unit is a.ssif,'iii'd to repriidiieiiif,' 
the mid anil liij^lier frei|iieiieies, and 
may involve the wool'er itself little or 
not lit. nil, dei»eiidin«; on how low the 
erossover l'rei|ueiiey is. By delinitiim, a 
woofer wliieb eovers only the low-fie- 
queiiey riin<j:e eaiiiiot and is not tuteiided 
to respond to most transient attaek 
sounds. Its eoiitribution to a erisp drum 
beat is to move, however liuiiberin^ly, 
in aeenriite reprodiirtion of the fiiiiilu- 
iiieiitiil and lower harmonie f rei|iieneii's 
only; the sharper attaek eompoiients 
are reprodueed iiiiil eontrilmted by other 
sjieakers. 

So miieh for the general baekjrrouinl 
of the problem. We may now turn our 
atteiitii>ii to the more speeilie i{iie.stioii 
of liiiidspeiiK"er diiiiipiii<;'. 

Magnetic Damping in Speakers 

Speakers are diiiiipeil. in their main 
resoiiaiiee ri'sioii, in three ways: iiie- 
eliauieiilly, tlirou<^li frietioii in the sus- 
pensions, aeoustieiilly, throiifih various 
methods of applying; aeoustie resistanee 
and tlirou<^li the air load resistanee, and 
mafiiiefieally. In bass-retle.x anil horn 
systems aeoii.-itie ilampiiis; normally pre. 
iloiiiinates; in direet-radiator systems 
mo.-;t (if the burden of diinipiuf,' falls on 
the eleetro-iiiafjiietie .system. I)aiiipin<; 
of cone break-up modes of vibration, at 
Iiij;lier i'reipieneies, also takes pliiee in 
the eoiio material and in its edj^e termi- 
nation, but this is not the subjeet of the 
present artiele. 

J[ii<;ni'tie damping results in an addi- 
tional meeliauieal resistitiiee bein*; ap- 
plied to the inoviiif; system. This iiie- 
eliaiiieiil resistanee eiin be iiivestifiiited 
directly in a \'ery simple inannei — if one 
shorts out the terminals of a loudspeaker 
eontainiii;; a fairly heavy iiiiifiiiet, and 
then tries to work the eoiie biiek and 
forth iiiaiuiiilly. it will feel as tlioufrli the 
voiee-eoil lias been innnersed in a vis- 
eous lluid. The apparent viseosity dis- 
appears as .-iooii as the teriiiiiiiil short is 
removed. When the speaker is eouiiectod 
to an aiiiplilier with a low simree re- 





Fig. 3. Test set-up for measuring speaker performance. The speaker sees a controlled 
solid angle of ISO deg. 



sistiiiiee the ainplilier sourer 
repliiees our e.>;|ii'riiiieiital short. 



-istanee 
If the 

souree resistanee is rai.-;ed in value (lower 
daiupiiif; f'lietor) the iiieeliauieiil ilaiiip- 
iiif; resistanee is eorrespoiiiliiif,'ly de 
ereased. 

The elTeets of speaker lllll<:'lletie ilallll)- 
in;; are twofold : 

I. It prevents eiuie vihriitioii from 
eiiiitiiiiiiiii; after the signal has stopped 
1 liiiiij;o\'i'r). 

'2. It eontrols bass response in the 
f ri'i|iieiiey re;;iiiii of resoiianee. perliii|is 
an oetave on oaeh .side. 
The lirst of the.-;i' elTeets is );eiieiiilly 
known and widely eoinmeiited upon, 
while the .-ieeoiid is not so well known. 

The meehanieal resistiiiiie iiitrodiieed 
by miifinetie diiiiipiii<; iiiav beeoiiie the 
uia.jor element in the speaker's iiieeliaii 
ieal impedanee in the rejiioii of reso- 
naiiee, where iiiii.-;s and eompliaiiee re- 
aetiiiiees laiieel eaeli other out. .Aetually, 
tile iiitlueiiee bp};iiis at some tre(|ueiiey 
above re.soiiiiiiee, when the mass reiiet- 
liliee beeoliies eipiiil to the dliliipillv' me 
eliaiiieal resistanee. 

The extent of the iiifliieiiee of damp- 
Fig. 4. Recorded 
speaker response 
curves for differ- 
ent values of am- 
plifier damping 
factor, open field 
conditions. The 
calibration curve 
for the recording 
equipment, not in- 
cluding micro- 
phone, appears at 
the top. (See Fig. 
5 for corrections). 



in;; is a funetioii of the value of iiioviiig 
iiiiiss in relation to the dainpiiip: resist- 
ance, more precisely, on the iiieclianical 
Q of the system. Where the resistance is 
small relative to the mass reactance at 
resonance (a liif;li-Q system) the eti'ect 
of ilampiii<^ on bass response is small; 
where tlie value of resistance is large in 
relation to this mass reaetiiiice the etTcct 
on bass respoii.se is great. T lis is a siiii- 
plitied way of saying that which is de- 
scribed exactly by the well-known fam- 
ily of curves repre.-;eiitiiig the fre(|uenjy 
response of resonant svstenis for ditTer- 
eiit values of Q. Fi/iiirv 1 ro))roduces a 
set of such curves, specillcally aiii>lieil 
to the acoustic oiitimt of sj^eakers.- All 
ilynainic loudspeakers, of cour.-;i', are 
iiiass-elasticity resonant systems. 

The crux of the matter is thai for that 
value of which will bring the resonant 
jteak down to a flat curve, the damping 
will iil.-;o be such as to prevent any hang- 
over. For lower values of Q the liaiig- 



■-' lliiil.. |i. L'L'li. .\l»o .see 1>. K. I.. Sliurlcr, 
" l,olnls|ieakcr caliiiiet ilesigii.'' ]i. :',H'2. 
ll'ir.'h. U'lirlil. Vol. r,n, N'o. II. .\,iv.. 

I!!."!!'. 
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Fig. 5. Response curves of Fig 4, corrected 
for the calibrated errors of recorder and 
microphone (calibration curve for the lat- 
ter appears in inset). 

over will (Mnitimic to ho dtuupvi] out in 
neither ln'tter nor worse fashion, but 
other thinp:.s hviu^ i'i[nsi\, there will ho 
an attenuntion of bass response as ind»- 
riited in Fig. 1. 

The in»'i-li;ini('iil Q of ;i system is con- 
trolled l»_v tlic relative values of mass and 
resistive elements at the resonant fre- 
i|nenry. aceenlin^j to the relationship : 

(■)/■■ M 
^ N 
where 3/ = in;i«s 

R = nieehanieal resistanee 
Oijt = - ,T times the resonant fre- 
qneney of the system. (Xote 
that (D/i-W is the mass react- 
ance at resonance) 

In the ease of a londspeaker this ex- 
pression nniy be elaborated into: 



where 

M = mass of voire-eoil and eone, 
jdlis aeonstieal mass re- 
flected into the system 
Ji.i — aeonstieal resistance 
Kitf = nicclianieal resistanee of sus- 
pensions 

Rd =equivalent nieehanieal re- 
sistanee ass(H*iated with 
majjnetie danii>inj;. This is 
JiV 

equal to ^ „ ~, 

wliere B is the air j;ap flux 
density, / is the lenjjtli (tf 
wire in the ^ap, A',-,, is the 
voice coil resistance, J>'int is 
th»^ amplifier source resist- 
ance, and A'x is any other 
d.e. resistance in the line. 

'riiu dynamical analogy to the mechan- 
ical systeni of a loudspeaker, including 
the meehanieal resistance due to nmg- 
netic (lamping, is shown in Fi;/. 2. Since 
the anqditier s(nirre resistatu'e deter- 
niiiu's the value of this maj;netic damp- 
ing inechanieal resistance, a variable 
damping factor control can he used, par- 
ticularly with a direct-radiator speaker, 
to contrtd the Q over a fairly large 
range of valnes. 

It can be seen in Fii/. 2 that at fre- 
(piencies well nl)ove resonance the e<piiv- 
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jiU'iit eU'ftricnl circuit is inductjinco 
(■(nitrollcd, that is, tlie net react<nicc is 
inductive, rei)re8enting mass control in 
tlie 8peal(er's mechanical system. As the 
fretjuency is lowered in tlie direction of 
resonance the net inductive reactance de- 
creases, and current flow (vehicity in the 
medianical system) correspondingly in- 
creases. Tliis is as it should be; the cone 
velocity of a direct-radiator speaker, for 
constant acoustical power, must donlilc 
with each lower bass octave in order to 
offset the progressive decrease in air- 
load resistance. 

At some frerpieucy, depeiuling on tlie 
speaker used — perhaps an octave above 
resonance — tlie net inductive reactance 
will tiecome e(|ual to the total resistance. 
R will thenceforth, as the frequency is 
lowered, act to reduce current progres- 
sively, compared to the rising value that 
wouW exist in a pure LC circuit. That 
value of H which produces a V of about 
1 gives au approximately flat curve, with 
neither resonant peak nor bass attenna- 
ti<Mi. 

If Jf„ is swamped by large values of 
other resistive elements due to the na- 
ture of the speaker system, its effect will 
obviously be minor. 

Below resonance the net cap.icitive re- 
.ictance of the circuit begins to mount, 
until it is greater in value than the total 
H. An octave or so below res<uiance, then. 
K again loses its inllucnce. 
It should be clear nt this point that 
tlie absolute value of tlie mass of the 
sjieaker's ninving system lias no relation 
whatever lo damping or hangover. It is 
the niass-resistanee ralin that iiiflnenoes 
the Q. The only e.xception to the former 
.statement is provided by the new electro- 
static units, where the mass of the very 
light diaphragm may be kept so low that 
the controlling resistive element is the 
actual air load resistance.^ In such a case 
all system constants bceonie tied to a 
fi.xed refereiiee of resistanee. 

Nor does the ahsoliite value of tlie 
mass influence attack performance. What 
is needed for the proper reproduction of 
attack sounds is: (a) the same level of 
s}-stem response at the attack frequencies 
as at the fundamental, however this is 
aehieveil, and (b) uniform response in 
the region of attack frequencies (corre- 
sponding to proper damping in this 
range), so that the attack frequencies 
themselves don't ring. 

So much has been said and written 
contrary to some of the above conclu- 

.Arthur A. .Tauszcn^ ".\n electrostatic 
huidspe.'iker development," p. SJ>. JAES, 
Vol X Xo. 2. April, I'lri:-. 



sions that it was felt that a set of actual 
lield measurements, illiLstrating the main 
points of discussion, wcmld prove both 
interesting and informative. Accord- 
ingly a direct-radiator s|)eaker systeni 
of known cliarueteristics was fed by an 
amplifier with controllable damping fac- 
tor, and facilities for measuring the 
speaker fro(iuency response anil decay 
characteristics were provided, as illus- 
trated in Fiff. 3. The test set-up in which 
the speaker is sunk into the ground in 
the middle of an open field, its face flush 
with the surface, have been described by 
the writer.* The speaker sees a controlled 
solid angle of 180 deg., and test condi- 
tions conform to ASA and KETMA 
specifications. Validation of the fre- 
(|ueney-response curves of the speaker 
ii.sed as representing essentially fuiida- 
nieiital output was also described in the 
article referred to. 

The e(|ui))iiient used included the fol- 
lowing : 

AH-IW AciMistic Hesearch speaker 
system (woofer only) 

l''aircliil(l 27") jiower amplifier, with 
variable damping factor 

Hriiel and Kjaer beat frei|uency oscil- 
lator BL-1(I14, lueehanically cou- 
I>le(l to: 

Uruel and Kjaer level recorder (auto- 
matic) BL-2304 

Klectro-Pul.«e pulse generator 1310A 

Mruel and Kjaer microphone ampli- 
fier HL-'ifiOl 

Altec 21-H1?-15() capacitor luicro- 
idioiie 

The acoustic output of the speaker 
over its fre(|uency range was me:isur(^d, 
using the automatic fre(|uoucy-level re- 
corder, at an input power of 20 watts. 
These curves were re-nui on the same 
graph iiaper" with hll conditions the 
same, except for a change of setting of 
the daiupiug factor control (thereby 
changing the damping resistanee and 
the speaker's mechanical Q). The results 
are reproduced in Fig. 4. It will be seen 
that the curves eouforiu closely to the 

* Edgar ^f. Villchur, "Commercial acous- 
tic suspension speaker," p. 18, .\UDio, July, 
1 itrio. 

^ t'nfortuuately, 30 db per decade 
(American standard) graph paper was not 
available, and 20 db per dec:ide paper li;id 
to I>e n.sed. 




Fig. 6. Acoustic output of speaker, as monitored by nnicrophone and oscilloscope, in 
response to step-front of low-frequency square wave: A (left). With annpllfler dannp- 
ing factor of 6; B (center), with damping factor of I; C (right). With damping 

factor of 0.1. 
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tlu'tn'ctieally plotted curves of Fig. 1, 
especially when they have been corrected 
for the calibrated errors in recorder and 
microphone (Fig. Tt). 

The effect of the increased amplifier 
source resistflnce on the upper frequency 
range can also be seen : this is due to the 
rising electrical inductive reactance of 
the voiee-coil. 

Figure 6 is a series of three oscillo- 
scope photos of the wave forms of the 
acoustical output of the speaker, in 
response to the step front of a low- 
frequency square wave. They represent 
magnetic damping conditions associated 
with each of the three curves of Fig. 5. 
Note that there is no significant dif- 
ference between the recorded hangover 
associated with a pro]>erly damped and 
an over-damped system. Ringing at the 
speaker's resonant frequency is clearly 
seen, however, in the under-damped con- 
dition, as is a large increase in the 
slight initial secondary ringing, at a 
higher frequency, which shows up as a 
disturbance halfway down the first decay 
slope. 

It should be possible at this point to 
see the error in that misconception about 
damping which denies ability to the am- 
plifier source resistance to damp the 
speaker mechanically because of the lat- 
ter's low conversion efliciency. ilagnctie 
damping is, of course, powerless to con- 
trol effects which take place in the course 
of energy transfer between the mechan- 
ical system of the speaker and the sur- 
rounding air, but it is of paramount im- 
portance in controlling the mechanical 
.system itself. It should also be noted that 
the magnetic damping of the si>eaker is 
a function of the magnetic lield strength 
and of the anmnnt of copper in the gap. 
Since these two factors do not uni(iuely 
determine electro-acoustic efliciency (the 
mass of the moving system, and the 
method of coupling tlie diaphragm to 
the air are at least as important), there 
is no direct relationship between electro- 
acoustic efliciency and damping. The 
AH-IW used in these t<'sts, for example, 
a speaker with very low over-all efli- 
ciency, has unusually high magnetic 
damping due to its heavy nnignet and 
to the large amount of co|)per in the 
gap. It is, as a matter of fact, in danger 
of being over-damped wlien impro|)erly 
used, as under conditions similar to 
those of the lower curve of Fig. 3 (l.SO 
deg. .solid angle of radiation, high damp- 
ing factor), in which ba.ss attenuation 
can be seen. 

Figure 7a is a recorded giaph of the 
frequency response of the speaker in a 
living room, with the two extremes of 
dam|iing factor used in Fig. 4. Note that 
the over-all sliajie of the curve is affected 
by changing the damping factor, in the 
same way as it was in Fig. 4, but that 
the irregularities due to the acoustical 
environment of the room are completely 
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Fig. 7. A (top), 
Response curve 
of speaker 
mounted in 
two-sided cor- 
ner of room. 
Lower curve is 
for damping 
factor of 6, up- 
per curve is 
for damping 
factor of 0.1. 
B (bottom). Re- 
sponse curve 
of the same 
speaker in a 
different posi- 
t i o n in the 
same room at 
damping foc- 
tors of 6 ond 
1. 

uninfluenced. This illustrates the inde- 
pendence of room ringing — associated 
with peaks and dips in the steady-state 
f iccpKMicy-response eurvi' — from damp- 
ing in the speaker system itself. The 
only damping that can have any effect 
here is that connected with the room sur- 
faces; neither magnetic, mechanical, nor 
acoustical damping of the speaker's 
moving system can affect a cure. The 
latter point is further illustrated in Fig. 
7b, a frecinency response record of the 
same speaker in a different part of the 
same room. 

Effect of Solid Angle Seen by Speaker 

It may have been noted that the con- 
dition of high damping factor produced 
bass attenuation when the speaker radi- 
ated into ISO deg. in the open field, but 
that the same high damping factor is 
associated with es.sentially uniform re- 
sponse down to 30 cps in the indoor 
measurement (ignoring room-derived ir- 
regularities, and correcting for mici'o- 
)ihone and recorder). In the room the 
lower damping factor produces a .some- 
what exaggerated bass. The primary 
rea.son for this lies in the fact that the 
sjieaker in the room was nuiuuted so 
that it faced into a reduced solid angle 
(00 deg.) — in a corner, off the floor. 

Figure 8, also borrowed from I?era- 
nek's Acoustics, shows the change in bass 
response produced by restricting the 
solid angle seen by a speaker. Higher- 
freciuency components arc concentrated 
in the area ahead of the cone, and if the 
environmental solid angle seen by the 
s|)eaker does not similarly restrict the 
non-directional bass, it will be thinned 
out relative to the treble. As might be 
expected, below the frc(|uency at which 
the speaker's signal becomes essentially 
non-directive each successive halving of 
the solid angle doubles the bass power, 
or raises the respon.se curve by 3 db. 

It would seem to be a good idea for 



someone to design an equalizer network 
to produce variable bass boost to com- 
pensate for this effect on performance 
due to change in solid angle. In the 
meantime the closest approximation to 
such a circuit is a variable damping 
control, which gives the us«r additional 
flexibility in tailoring the low bass re- 
sponse of his system to the coJiditions 
of speaker mounting. Lowering the 
damping factor may also affwt the mid 
and high frequencies, and a circuit 
which only varied the damT)ing factor 
(from a high value down to one-half 
or so) over the bass fre(|uencv range 
would be useful." 

Other Misconceptions 

I would like to add some further com- 
ments to this article in an attempt to 
lay to rest some of the old wives' tales 
about speaker damping. The insertion 
of a few nundiers into the gciu'ral rela- 
{dnitiunci} oji jxtge 81) 

The writer lias, since eoinplctiiig the 
draft of this article, le:irned of sacli aa 
amplifier desiga available couunerciallv — 
in tlie Jtclntosh >rC-30^ and MC-6'Oyl. 
Tests on a sample showed it to 

perform jireci.sely according to expectation. 




FREQUENCY IN CPS 



Fig. 8. Effect of restricting the solid angle 
seen by a loudspeaker. The top curve 
(A) is for a solid ongle of 45 deg.; each 
succeeding lower curve represents an in- 
crease of the solid ongle by a foctor of 
2. (After Beranek) 
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Low-Noise Transistor 
Microphone Amplifier 



JAMES J. DAVIDSON* 



A discussion of the factors involved in developing a satisfactory microphone amplifier using tran- 
sistors, with thorough consideration of the effects of emitter current, source impedance, and 
volume-control placement to ensure low distortion, low noise, and over-all optimum performance. 



TllK MKSUl.N' OF II ICHUl'llONK AiMPLI- 
FIK.KS h;is .'i long iind ariluous history. 
Tliroiiglioiit tlie years, tlie major 
and absorl)ing problem lias Ik'cii that of 
noise. As the art jirogrcsscd. tlic ex- 
traneous noise originating in the elee- 
Ironie e(|ni|)meiit has been pushed close 
to the ab.solute luininumi. In a well de- 
signed vaeuum-tube amplilier, sueli as 
is generally used for |)rofessional ap- 
plieations, the limiting noise is that gen- 
erated thermally in the mierophone ele- 
ment resistance. 

Since the advent of transistors, the 
i{Uestion has often arisen whether tran- 
sist(M*s can e(|nal, or even ai»i)roach, this 
near-perfection of vacnuni tubes. He- 
fore proc ling to a direct comparison 

(d' perfornuince, it would be well to re- 
view briefly the conce])! of noise figure. 

Noise Figure 

Any resistor which is at a tempera- 
ture above absolute zero generates a 
certain amount iii' white raiulom noise. 
For convenience this noi.se can be rej)- 
resenled as an imaginary voltage gen- 
erator in series with a noise-free resis- 
tor. The generated volljige within a given 
bandwidth is conii)letely defined in terms 
of the value of the resistance, the abso- 
lute teni|)erature, and the e(|uivalent 
noi.se bandwidth. 

The e.\i)ression for the mis generated 
mtise \-ollage is ; 



\/e 



\ni. rn H,,^ 



y'= Absolute Temperature (^K) 

1/ = Wesistance (ohms) 

^ = Boltxniaiui's Constant = 

l.:iS X 1(1 (.ioule/"K) 
7<.., = Ki|uivaleut Xoi.se Bandwidth (cjis) 

The ecpiivalent noise bandwidth of an 

amiililier is deti 1 as the bandwidth of 

the rectangle with the .sanu' area as the 
power resi)onse curve, mid the same 
low-f re(|uency gain. 

t'if/itrt' 1 shows a resistor connected 
to ;i comidetely noise-free ,'iiiiplifier. It 

* h'<\i Victor liitiliti ,V- y icirohi " Piri- 
,-<iott, Camilru, \.J. 
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Fig. 1, A noise-free amplifier with resis- 
tive input termination, 

is (»l»vinus lliiit the output, in tlic ni*- 
sciice of sij^iuil, is simply tlio ^'aiii of 
tlie ami)lili<'r times the thermal noise of 
the resistoi'. As a specific exaiui)le, for 
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Fig. 2. Noisy amplifier with all noise 
sources referred fo the input. 

y^,, = :i(llin ohms, T = :iOO' K (:27 'C), and 
//.', - 20 kc, the resistor noise is .1 micro- 
volt. It the voltage gain of the amplifier 
is 1000, 1 millivolt of noise will appear 
at the output terminals. Since this noise 
V(tltage is the absolute miniminii amount 



which coiild appe;ir under the condi- 
tions outlini'd, the noise is zero db above 
theoretical miniminn, or the amplifier is 
said to have ;i zero-db noise ligure (or 
noise factor). 

Fiiiiirc 2 shows the more realistic case 
of an :iiiiplitier with some internal noise, 
here represented as an ecpiivaleiit noise 
gener.'itiM' in series with the input of an 
iinagimirv noise-free amplifier. For the 
.s;ike of discussion, this generator is as- 
sumed to have a noise voltage exactly 
eipial to that of the .'iOOO-olim resistor. 
Thus, the rms input voltjige to the noise- 
free amjilifier is If db higher than in the 
first case, and so is the out|)ut voltage. 
Since the initimt is 3 db higher than the 
theoretical niinimniii, the real amplifier 
is said to have a noise figure of :i db. In 
terms of signal-to-noise ratio, the same 
figures ajiply: a completely noise-free 
amplifier will have a S, -V ratio only S 
db better than one with 1.0 tiv e(|uiva- 
lenf noise input, under the above con- 
ilitions. 

From this jioint, let us see what we 
are u]) against in terms of vacuum-tube 
:iniplifii'rs. Fi/imc If shows the noise fac- 
tor of a ]0l2(l tube vs. source resistance. 
The variable source resistiince is gen- 
erally obtained by a grid .step-up trans- 
former, and in practice it is possible to 
obtain noise factors of 0,2r> db which is 
close enough to perfection (zero db) to 
be insignificant. 



Fig. 3. Noise fac- 
tor vs. source re- 
sistance for type 
1620 vacuum 
tubes. 









zs 

« 

o 

< 

In 
z 

s 










































































NOlSY UNtT 














QUIET UNIT 






























too SOO '000 5000 lOpoO MpOO lOQpOO SOOpOO 
SOURCE RESISTANCE (OhmS) 



28 



AUDIO • OCTOBER, 1957 



www.americanradiohistorv.com 



COLLECTOn TO EMITTER VOLTAOE (VOLTSI 



Fig. 4. Variation of noise figure with 
collector-to-emitter voltage. 

Transistor Noise 

The design of a transistor amplifier 
is not so straightforward. There are 
tliree major design criteria : proper op- 
erating point, optimum source impe- 
dance, and most important, the selec- 
tion of low-noise transistors. 

The variation of noise figure with col- 
lector-to-emitt*r voltage is a compli- 
cated affair. If the transistor is well 
made (clean surfaces, well ordei-ed crys- 
talline stnicture, etc.) the noise figure is 
])ractieally independent of voltage, as 
shown in Fig. 4. Where these conditions 
are not met, however, the effect of volt- 
age can be profound and often unj)re- 
dictable, e.\cept that higher voltjige al- 
ways causes increased noise. Thus the 
collector voltage should be kept low, 'A 
volts being a reasonable rule of thumb. 

The influence of emitter current on 
noise is much better behaved in normal 
transistors, as shown in Fig. 5. The re- 
duction of noise figure in the region of 
0.3 ma is of gi-eat importance in the 
design of low-noise amplifiers. As will 
be shown later, however, o])eration at 
such a low current has drawbacks in 
terms of signal-handling capabilities. 

Once the operating point is chosen, 
the proper source impedance has to be 
considered. Vacuum tubes generally, be- 
cause of their extremely high grid im- 
pedance, ojierate best from source ini- 
jjedance as high as practicable. Tran- 
sistoi-s, on the other hand, have a definite 
and optimum source impedance for min- 
imum noise, as indicated in Fig. (i. It 
should not be surprising, considering the 
low impedance of transistors, that the 
minimum occui-s around 1000 ohms. 
This is a great advantage of transistors 
in many applications, since the elimina- 
tion of the bulky, weighty, and expen- 
sive grid input transformer is highly 
desirable. The '1 : 1 step-up transformer 
required to match a 2")0-ohm micro- 
phone can be small and light, and can 
even be eliminated in applications where 
the degradation in signal-to-noisc ratio 
can be tolerated, since the loss is only 
2 to 3 db. There are doubtless many ap 
plications where the reduction in bulk 
will be desirable or necessary. 

The foregoing considerations have as- 
sumed that the transi.stor used lias a 
good noi.si' characteristic. The .snb.jcct 
of noi.se sources in transistors has been 



well treated previously, so we will take 
a quick look at the noise mechanisms, 
and how to minimize them. Figure 7 
shows the low-f re(|uency ef|uivalent cir- 
cuit with noise generators. There are 
five noise generators shown, of which 
three can be considered "intrinsic", or 
functions of current flow within the 
transistor itself, {I'rh'. I'rb' and Pr,) 
and two are "extrinsic", or functions of 
the construction of the transistor. The 
low-frequency generator is a lumped 
generator representing all of the low- 
frequency or "flicker" noise found in a 
transi.stor. Since it represents both sur- 
face and leakage noise, it is dependent 
on both emitter current and collector 
voltage. In particular, if the surface is 
contaminated or imperfect in other 
way.s, the influence of collector voltage 
can be profound. Thn.s, as a matter of 
general principle, as ])revion.sly men- 
tioned, it is well to keep the collector 
voltage as low as possible without sac- 
rificing other characteristics. 

The base-lead noise generator is a 
function of transistor type, but is quite 
uniform within a given type. Once low 
flicker, or low-fre(|uency noise is 
achieved, r^j' noise becomes a limiting 
factor. The mininnim noise figure which 
can be achieved within the "intrinsic 
transistor" (the transistor less the ex- 
trinsic generators) is given by Giuco- 
lett-o' as: 

1 

/■•=/ + — 
VP 

This value of F occurs at an optiiiiuin 
source resistance ol': 



VP 

A /,. 



ohms. 



wlier 



Thus, for P = 100, and /,. = .2') ma, the 
intrinsic transistor has a noise ligure of 



1 L. J. Giacoletto. "The Xoise Figure of 
.lunction Transistors", Transi.stors I, RCA 
Laboratories, Princeton, X. .T., lOoti, pp 
L'SG-.SOS. 




Fig. 5. Variation of noise figure with 
emitter current. 

O.-l (lb, at a source resistance of 1000 
ohms. 

Hepresentative values for the base- 
lead resistance in alloy-junction tran- 
sistors are: for audio type's, 300-400 
ohms; r.f. types, 100 ohms; and "drift" 
type, about 40 ohms. Under the condi- 
tions listed above, the amount that r^j' 
noise will add to the intrinsic noise fig- 
lu'e is : 



'hi, 
350 
100 
40 



Increase in F 



1.3 db 
0.4 db 
0.2 db 

If the P of the transistor is high 
I'nougli to raise the optimum source im- 
pedance ajjpreciably, the contribution 
of rjij' beconu's of less significance, since 
it is a smaller fraction of the source 
resistance 

Figure X shows the lowest noise unit 
found in each of the three transistor 
types mentioned. The "drift" unit is 
anomalous due to its high P, but is prob- 
ably a good indication of transi.stors to 
come. 

Dynamic Range and Overload 

One of the prime circuit problems in 
any microphone amplifier is the ex- 
tremely wide range of input signals 
which must be handled without distor- 
tion. Assuming that the lower limit is 
set by the thermal noi.se of the micro- 
phone resistance, unity signal-to-noise 
ratio occurs at an input of -131 dbiii 
(Coiitnincd on paije til) 



Fig. 6. Noise fac- 
tor vs. source re- 
sistance for a se- 
lected 2 N 1 3 9 
transistor. 
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Try this on for size — it might fit many of us! 

Fidelity Perilous 

GEORGE L AUGSPURGER= 



Author's Foreword: 

The following is quoted from an ad- 
vertisement in one of the hi-fi magazines: 
"We assembled a group of electronic 
engineers with knowhow ... a group 
of designers with imagination . . . and 
gave them an order— 'Create a line of 
High Fidelity Amplifiers that will pro- 
duce breathtakingly realistic sounds.'. . ." 
This, then, is the courageous story of 
this group of unsung heroes. 

TlIK UOO.M WAS AL.MOST h'lI.I.KIl wllCll 
.Joe Ulakcsoii hurricil in iiiiil took 
sent in the first row. .\n anra of ti'nse 
cvcitcnjcnt doniinated tlir dozi'n to])- 
flight audio cngincors who waited, sniok- 
inf? nervously and chatting in h>w voiees. 
There was a suihU'n hush as a portly 
man with a l)usliy red tnnustaehe sti'ode 
purposel'nlly to the rostruiri. This was 
Colonel Hertrarir llerhish. Connnanilant 
of Sales Strategy for Inert Sound. Ine. 
'■:\t ease, men." llerhish laid his hrief 
case on the I'ostrum. ''We'll dispense with 
formality today, hut 1 think we might 
sing one verse of the Inert pej) song. 
Joe, will you lead the men while 1 get 
this material sorted." 

.Joe felt a Hush of l>ride as he stood. 
He always thrilled to the strains of 
"Your Fi and My Fi Will Be Hi-Fi 
Someday." hut leading the singing was 
an honor which the Colonel usually re- 
served for' himself. Aj)j)ai'ently -loe's 
seventeen yeai'S of devoted sei'viee to 
Inert, the last live as Chief Test lOngi- 
neei', were linally begiiuiing to pay otf. 
After the chorus, llerhish motioned 
the men to their seats. ".Men," he said. 
"I guess it's no secret that this year 
we're out to heat the hig hoys. .Ml the 
high lidelity manufacturers are |)lanning 
new designs, new developments, for 
10.")7. But only Inert has Project Rei'- 
Tee.'' llerhish took a small folder from 
his hrief case. "In this report I have the 
eomi)lete hackground of ever'y one of 
yon. Kverytliing you've done, everything 
you've said for the past twenty years is 
written down here. We had to make 
ahsolutely sure of the loyalty of every 
man associated with this project." 
Here it conies, thought .loe. 
The Colonel picked imt .'i slip id' 
paper. "Here is an oi'der forwarded to 
me from our heloved jiresident. W. W. 
Inert himself. It reads as follows. 'You 



' SO-I.I S. Holt An.. 1.(1.1 AiKiclis .U . 
Calif. 
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will assendde a grouj) of not less than 
ten nor nmre than fifteen electronic 
engineei's. ^len will have a knowhow 
scoi'e ()f not less than 97. '2 i)er cent. All 
men will he cleared for top secret infor- 
mation. In not less than three months 
this gi'onp will create a sei'ies of three 
high lidelity amplifiers. These amplifiers 
will produce hreathtakingly realistic 
sounds." 

The room was deathly silent. "I don't 
need to tell you that there's an element 
of risk involved. If any of you feel that 
you want to drop out for any reason, 
vour decision will in no wav reflect on 
you." 

"F.\cuse me, sir." A feehle voice from 
the middle f)f the room. Blakeson saw 
that the speaker was Bi'adshaw Mc- 
Ci'cevy. one of Inert's oldest engineei's. 
"Five years ago when we introduced the 
liilinitessinially Distortionless llyper- 
I'erfect Amplifier, 1 considered it an 
honor to eondnet the final tests myself,'' 
The old man .stared at llerhish defiantly. 
"That amplifier hroke the sonic harrier 
— it attained the ultimate in (lynamic 
o.vcelleiice ! But those three da.vs of test- 
ing . . .'' The (piuveriiig voice hroke into 
a soh. *'l can't go through agony like 
that again. I'm sorry, I just can't do 
it. I have a faniily. my wil'e. my chil- 
dren. . . ," 

"That's all right .McCreevy. we all 
understand.'' llerhish gently took the 
older iiian's arm and led him from the 
room. 

"I'eople without guts shouldn't get 
iiii.\ed u|) in this husiiiess." The sciirnfiil 
c(Miiineiit eaiiie from Ham Fisiher. hrash 
young design recruit. 

The C'oloiiel whirled around. "1 heard 
that. Fischer," he snapped. "1 won't 
stand for talk like that. Xoiic cd' you 



iiieii — hom' of yon knows what Mc- 
Creevy went through five years ago. 
Those were the days hefore we had any 
of the safety devices we take for granted 
now. Xo autoiiiatie Power-Pilot, no para- 
sitic siijipressor. no self-stabilizing feed- 
hack loojjs. That broken old man has 
done more for Inert than you or 1 can 
ever do. Don't forget it." 

]{ani looked at the floor silently. 

After a slight pause, the Colonel 
went on, "The reason for complete 
secrecy is this. Not only must these new 

ani])liliers e.\ 1 even the most critical 

i'e(|uireineiits. The order states specifie- 
all.v that their performance is to be 
'breathtaking'." He stared at the iiii'n. 
"And that is precisel.v what it means. 
We are going to design a circuit tliat 
will literally liike your breath nwap!'' 

TiiK FOLLOW I. sc MOK.N'iNi; .loe Sat at the 
' breakfast table as his wife Klissa filled 
his coffee cuj). Abruptly she saifl. "You 
don't need to pretend any longer. The 
other wives have lieard about this new 
project. Oh, .loe, Joe, why do we have 
to keep on living this way?" Elissa 
knelt beside her husband and convul- 
sively ehitclii'd his free hand. "What do 
yon think it's like — watching the man 
yon love go olf every morning, not know- 
ing whether he will come home or not? 
And what am 1 supposed to say when 
little \'iscoiis tells me he wants to he a 
hi-fi engineer just like daddy?" She 
broke into incoherent sobs. 

"There, there." soothed Joe, "We've 
been over all this before." 

*'liiit what i)oint is there to this sense- 
less search for absolute fidelity? 'High 
Fidelity' means only iiiiliai)piiiess and 
strife and sorrow. I can't stand it any- 
more, Joe, 1 mean that.*' 

Blakeson gently took Klissa in his 
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the only fifteen-inch extended range speaker- made with a 4" voice coil 




The four-inch voice coil in the JBL Signature D130 stiffens the speaker cone to form a rigid acoustic piston. Combined with 
suspension which permits long linear excursion, the D130 produces crisp, accurate bass. • The four-inch dura! center dome 
is attached directly to the voice coil to form a large, effective high frequency radiator. The shallow curvilinear cone permits 
an excellent distribution of highs. • The large voice coil is made of edge-wound aluminum ribbon so that, with small mass, 
an unusually large amount of conductor is subjected to the lines of force in the gap of the precision-machined AInico V 
magnet. • A pot structure of pure iron provides a low-reluctance return path for the magneto-motive force. Such extremely 
efficient use is made of the permanent magnet material that stray magnetic fields are virtually non-existent. • Tight electrical 
coupling and meticulous, close-tolerance workmanship combine to produce the most efficient extended range loudspeaker 
made anywhere. It is unsurpassed in its handling of transients. Bulletin number SB1002 describing the JBL Signature Model 
D130 will be sent to you free upon request. 



specifications 

PHYSrCAL DIMENSIONS • Voice coil diameter 4" 
Baffle hole diameter 13 V^" • Shipping weight 23 lbs. 

ELECTRICAL • Power input 25 Watts • Impedance 16 Ohms 

Field — Permanent AInico V Magnet 

Bl factor— 1.7 X 10' Dynes per Abampere 




ACOUSTICAL • Free air cone resonance 37 cps 
Frequency response, usable range, as a direct radiator, 
enclosed in an adequate baffle 30-17,000 cps 



"JBL" means UAMES B. LANSING SOUND, INC. 32i9 cassilas avenue . los angeles 39, California 
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arms and soothi'd her hysterical out- 
break with a kiss. "I'lii sorry, Ehssa," 
lie said, "1 iia\'e to fro my own way — 
you know tlnit. The way I look at it, 
I've got a responsihility to the future. 
I've got to try somehow to make this a 
hetter woi-ld so that you and Viscous 
and all the wives and children can enjoy 
a richness of reality which will make 
listening the e.xtrenu' pleasure you have 
dreamed ahout but never e.xpcrienoed." 

She pulled away from him. "Words, 
nothing but words. You'll never he any 
different — I can sec that now. I never 
should have married ymi." She turned 
and ran blindly from the room. Joe 
heard the bedroom dooi* slam. 

Could she he right? Could there he 
fonu'thing evil in his search for perfec- 
tion? Joe s(|uarcd his shoulders. Xo . . . 
his icn.s the right way. he was sure of 
that. And someday Elissa wiudd eome 
to .see it too. 

E.\.\(TI.V TWO WKKKS before the new 
anipliliers were due to be i)resented 
to \V. W. Inert, a catastrophe occurred 
which was to turn what seemed to l)e 
inevitable defeat into blazing success! 

Ham Fischer was about to run i)re- 
liniinary curves on the tliirt.v-scvcnth 
circuit develoi)ed by Project Bee-Tec. 
So far, none of the anipliliers had shown 
noticeable aptitude for taking breath. 




Fisclier plugged in the amplifier and was 
ahout to elil) on the ground lead when 
Joe glanced in his direction. '"Fischer I 
Hold it mail, you've got the input 
polarity reversed." 

But the warning came loo late. The 
younger man clipped llie ground to tlie 
chassis and there was a su<ldeii "Wlifiosli" 
as the output tubes turned bright iiurple 
— then the room lights flickered briefly 
as a jet of si>arks emerged from the filter 
cai)acitor. A plaintive wis)) of green 
smoke crept out from beneath the chassis. 

.loe tried to control his anger as he 
surveyed the charred mess. "That was 
inexcusable, Fischer.'' he siiapi)ed. 

"Wait a minute." Ham's eyes were 
.strangely bright. "Didn't you feel an 
odd sensation just before the thing blew 
up? Sort of like someone socked you in 
the stomach." 

"I wasn't paying attention to niy 
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stomach. I don't understand how that 
excuses your mistake." 

"Don't you see. We must he on the 
right track. I connected the amplifier 
incorrectly and it started to lake our 
brcalli «ic((i/.'' Fischer was making (iniek 
notations on a sheet of graph jiaper. 
"There's only one explanation." he said. 

"Wait a minute — I think I know," 
said Joe. "Shades of Hugo Oernsback," 
he breathed, "we must have stumbled on 
to contrapolar f rec|uencics !" 

"Exactly." shouted Fischer, "And we 
can duplicate the psycho-acoustic effect 
with a margin of stability by reversing 
the reactive angle of the cathode bias." 

.Joe i)laced a firm hand on Hani's 
shoulder. "I apologise for what I said 
before.'' He looked aihuiringly at the 
young designer. "I think you've got the 
answer." he said quietly. 

J OK .S-M' in the coml'ortahle leather chair 
facing Colonel Ilcrbish's desk. Al- 
most two weeks had elapsed since an 
unfoi'seeii accident brought new hope to 
Project Bee- Tee. "So, you see," Joe was 
saying, "Fischer must actually get the 
credit for finding the right apjiroacli. 
We've got stability, distortion, dami>ing, 
and decor licked. All we have to do now 
is run an actual listening test to see how 
[lowerful this breathtaking effect is." 

Herbish absently toyed with a pencil. 
"I know 1 should be proud of you boys, 
Joe, and I am . . . but . . ." he jiaused. 
"Frankly, I'm scared. We're on the edge 
of something we don't know how to 
control. I wonder if we're not playing 
with something that may ultimately 
destroy us." Herbish stood and gazed 
out the window. "I like this life." he 
.•iaid. "I like the feel of clean starched 
shirts and the haiiiiy innocent hiuglitcr 
of my children. I don't want to take a 
chance on destroying all that." 

"1 resjicct your f(»eliiigs,'' sai<l .loe, 
"but the way 1 look al it, I've got a 
responsibility lo the future. I've got to 
try somehow to make this a hetter world 
so that you and your wife, and all the 
wives and children can enjoy a richness 
of reality which will make listening the 
extreme iileasurc they have dreamed 
about but never experienced." 

The Colonel pulled out a handkerchief 
and dabbed his eyes. "I'm ashamed of 
myself." he blubbered. "I'm a cowardly 
old man and I've just seen myself for 
the first time. Go ahead with the test 
sou . . . and, good luck !" 

J OK ni..\KKso\ s.\T AI.ONK ill the simu- 
lated living room. The X-371) ampli- 
fier was installed in an adjoining con- 
trol booth and a cluster of tense faces 
peered at Joe through the glass wall. 
The aniiilificr was connected to a simu- 
lated speaker system in a simulated cor- 
ner of the room. Joe signalled for the 
test to begin. 




He was engulled ill a torrential cas- 
cade of music. He fought to keep his 
critical judgment clear ... it was awe iii- 
s])iring, unbelievable, frighteiiingly real 
— all these were familiar reactions 
though he had never iK'fore experienced 
tlieiii in such lifelike sjilcndor. Then 
suddenly it came: a white-hot agony 
that seemed to grip his chest in a vise. 
This was it ! The X-;i7b was actually 
breathtaking 1 The sensation stabbed 
again. This time Joe felt a wild exulta- 
tion, the mystic "iilcasure-in-pain" of 
fhc ancients. 

He was deliriims with the wild agony 
which swelled within him. He mofioned 
lor the intensity to he increased still 
further. His shirt was wringing wet, his 
forehead was thrnbbiug, but he bad to 
c.Npericiicc the wonderful moment once 
again. The music built up in a wild 
cri'sceiido. and suddenly Joe found a 
new dimension of glorious listening 
pleasure as the tightness around his 




lungs ccuistricted ever more mercilessly. 
Then . . . all went black. 



HE Ki.iNKEii and tried to focus his eyes. 
.\ white figure seemed to hover over 
him at some imiiK'nse distance. He 
blinked again and the apparition smiled. 
A disembodied voice floated into his 
consciousness. "He's awake now, Mrs. 
Mlakeson, he'll want to talk to yon." 

As the face of the woman he loved 
aiijicared, .loe realized he was in a hos- 
liital bed. Elissa was standing beside 
him. A wliife-clotlicd nurse was leaving 
the room. "What liaiipeiied to the test? 
Did I just imagine. . . ." 

"Quiet dear. The doctor .said you 
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New Transcription-Type Tone Arm 
Makes CollaVO World's First 
True High Fidelity Changer 




new 



Collaro 



CONTfNENTAL, Mod.i tc-sao 



The Turntable That Changes Records 



From Collaro, Ltd., world's largest manufacturer of rec- 
ord playing equipment — comes the most significant develop- 
ment in the field in years — the new transcription-type tone arm. 

This arm, exclusive with Collaro, literally changes the con- 
ventional record changer into a brand new instrument — a 
TRANSCRIPTION CHANGER — with features of the finest 
professional equipment. 

The arm is a one-piece, spring-damped, counter-balanced 
unit which will take any standard high fidelity cartridge. It 
is free of any audio spectrum resonances. It permits the last 
record to be played with the same low stylus pressure as the 
first. Between the top and bottom of a stack of records there 
is a difference of less than a gram in tracking pressure as 
compared with 4 to 8 grams on conventional changers. Verti- 
cal and horizontal friction are reduced to the lowest possible 
level. These qualities, found only in the Collaro Transcription 
Changer, insure better performance and longer life for records 
and slyli. 

In its superb performance, the new Collaro Continental, 
Model TC-540, meets the rigid requirements for high fidelity 
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equipment. Here, for the first time in a changer is professional 
quality at a record changer price. The Continental is S4C.50. 
Other Collaro changers are priced from S37.50 up. (Prices 
slightly higher west of the Mississippi.) 

In addition to the new tone arm, the Colloro Continental feotures 
include; 4 speeds, manual switch for turntable operation; wow and 
flutter specificotions - 0.25% RMS at 33'/i RPM - superior to any 
changer in the world; automatic intermix; automatic shut-of after last 
record; heavy duty 4.pole, shaded pole induction motor; heavy rim- 
weighted balanced turntable; muting switch and pop -click filter for 
elimination of extraneous noises; jam proof machinery; pre-wiring for 
easy installation; attractive two-tone color scheme to fit ony decor; 
tropicalization to operate under adverse weather and humidity con- 
ditions; easy mounting on pre-cut board or base; custom testing at the 
factory for wow, flutter, stylus pressure and correct set down position. 

FREE: Colorful new catalog describes complete Collaro 
line. Includes helpful guide on building record collection, 

v/ms ro 

iSA^3ISim ROCKBAR CORPORATION 

Dept. A-010 
l650 Halstead, Mamaroneck, N.Y. 
^ Rockbar it the American tolas agent for Colloro ond other fine componiet. 
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From the Archives of Bell Telephone Laboratories 

Loudspeakers and Microphone 
for Auditory Perspective 

A. L. THURAS 



TlIK HEl'HOnil TION OK OHCllKSTHAL 
MUSIC ill n largi' iiiiditoriuiii pri'sciits 
a iiuiiiIm'i' ol difliciilt iiniliicins, par- 
tienlai'ly when a riHiiiireiiiciit is that the 
•■iiidiciu'i' shall receive an aesthetic im- 
pression coiiii)aral)le to that given by a 
])ersonally-present orchestra. A solution 
of these ])rohlciiis on the scale success- 
fully attempted in Constitution Hall in 
April, lil.SI!, would have been iinixissihle 
hut for the careful lahonitory nieasure- 
nients which had been made during iii'e- 
vious yeai'S. These showed detinitely the 
amount of acoustic power, the range of 
vibration-frequencies, and to some e.\- 
tent the amount and character of 
reverberation necessary to reproduce the 
music of a large orchestra without no- 
ticeable change. Accordingly, the loud- 
s])eakcrs were ih'signed to radiate a 
total of 4r)0 watts of .sound power and 
to respond uniformly over the range 
from 40 to 1.5,000 cycles. 

For radiating frcquciu-ies as low as 
■10 cycles ])er second cfriciently, a horn 
of large dimensions is required. This 
horn, in order to be more compact is 
preferably of the folded tyjie, but a 
large folded horn transmits high-frc- 
i)iiciicv tones iiieniciciitly. The loud- 
speaker was therefore constructed in two 
units; one for the lower and the other 
for the higher f iH'queiicies. An electrical 
network was used to divide the current 
inti) two frequency bands, the point of 
division being about 300 cycles per sec- 
ond. 

In transmitting large powers at high 
jiressure, it is essential to consider the 
distortion', in the foriii of higher liar- 

( Weprilited Iiy pel'missioli fl'om llfll 
l.uhoralorirs h'fconl. Vol. I'J. .Vo. 7. Marcli. 
19.'i4. 

I This distortion, i)oiiitc(l out by Jtayleigli 
hut neglected in his equations of wave 
propagntioii, has recently been Iheoretieally 
investigated by R. Y. Itocanl and ajiplied 
to exponential horns. He finds that the in- 
tensity of tlie second harnioiiic increases as 
the square of the fundamental frc(|ueney, 
directly as the fundamental power, in- 
versely as the square of the cutoff fre- 
quency of the horn, and inversely as the 
throat area. 
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monies, which may be generated in the 
air. At the low-f re<|ueiicy limit, each 
horn can radiate about three times the 
low-frequency power of the orchestra 
with a second liarnionie generation 'M 
lib below the fundamental. Three low- 
frequency units will then radiate power 
0 db above that of the orchestra without 
noticeable distortion. At these high 
power levels no data are at present avail- 
able on the detection of this type of dis- 
tortion. Since it consists principally in 
adding t^nies an octave above the orig- 
inal tones, and since the ear itself gen- 
erates harmonics at high pressures, it is 
reasonable to suppose that still higher 
jiower levels can be radiated without 
objectionable resiilt-s. 

It has been generally assumed that to 
avoid wide variations in output near the 
lower cutoff point, a horn mouth must 
measure iicross about one third the wavi'- 
leiigth of the lowest frequency. The rule 
here would require a nioutli diameter of 
ti'ii feet, but with a high-efficiency re- 
ceiver it is possible to use a much smaller 
diameter and smooth out \'ariations by 
l^roper selei-tion of the output inil)edance 
of the am]>lifier. Considering the acous- 
tic imjiedaiicc of the horn as transferred 
by the dialiliragiii to the electrical cir- 
cuit, we have a geiierattn* with internal 
impedance — the aiuplilier and reci'iver 
coil — driving a variable iiiipedaiice load. 
The ))rohlem then is to select an internal 
inipeilance such that variation of power 
output with load impedance shall be a 
miniiiiimi. This works out to be the 
square root of the jiroduct of the niaxi- 
muni and niiiiiiiiuiii values of load im- 
pedance. When this coiiilition was met, 
a iiia.xiiiiuiii change of horn ini))edaiice 
of 7.n to one resulted in a sound output 
which did not vary more than 1 ilb. 

The acoustic impedance into which a 
louilspeaker works ilepeiids to a con- 
siderable degree on the ani))litude and 
phase of the relleeted sound waves at 
the horn mouth. These will in turn de- 
))end on the size of the auditorium and 
its acoustic damping. 

At high frequencies the damping is 
great enough to attenuate the reflected 
sounds to a negligible amplitude. This 



is not tlie case however, in the neighbor- 
hood of fin-ty cjis. A consideration of 
the phase changes with frequency in 
this vicinity shows that over a relatively 
short range of frequencies the returning 
waves are alternately in and out of 
phase, with the outgoing waves. This 
means that the load impedance will vary 
according as the outgoing waves are met 
by aiding or oiiposiiig pressure from 
returning waves. Since it is still im- 
possible to jnedict accurately the 
aiuonnts and ilirections of relleeted 
sounds there is no way of predetermin- 
ing at .just what frequencies the horn 
will be working into high or low iin- 
pedanees. Hence rather large variations 
ill .sound output would have to be toler- 
ated wi'ie it not for the smoothing effect 
of properly chosen electrical impedance, 
as outlined in the iireccding paragraph. 
An essential condition for this is the 
high efficiency of the low-frequency loud- 
speaker. 

The receiver unit was similar in con- 
struction to the Western Kleetrie No. 
mri Heceiver- but much larger in size. 
The driving coil was made of copper 
ribbon, as weight in the moving element 
was not an important consideration. The 
magnetizing coil, however, was made of 
copper ribbon instead of round wire 
which gave a considerably better space 
factor thus reducing the size and weight 
of the unit. One realizes that this is an 
iiii))ortaiil consideration after assem- 
bling one or two of these loudsix'akers. 

This reifciver unit and horn when con- 
nected to an amplifier in the specified 
manner are capable of delivering three 
or four times the power of an orchestra 
in the freijueney region betweeji 40 and 
400 cycles per .second; with an efficiency 
of about 70 per cent and a variation in 
sound output for a given iii)Mit power 
to the am))liHer of not more than 1 db 
throughout this range. 

The ideal distribution of sound from 
a horn is one in which motion of the 
air particles is the same in amplitude 
anil phase throughout the solid angle 

2 Bell Laboriilni ics Krcoril : March, 1928, 
p. 20.->. 
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British 25W higli fideiity output tube 

buiids 
Sound 
Reputation 



Other Mullard hi-fi audio tubes 

EF86 Low noise, low hum. tow mtcrophony 

6267 input tube 

ECC83 High [I double triode 

I2AX7 

EL84 Medium power output pentode — 

6BQ5 17 watts in push-pull 

EZ81 Full wave, noval base, rectifier — 

6CA4 350V at 1 50mA 

GZ34 Full wave rectifier — 

SAR4 450V at 250mA. 




Principal Ratings 

Heater 6.3V. I.5A 
Max. plate voltage 800V 
Max. plate dissipation 25W 
Max. screen voltage 500V 
Max. screen dissipation 8W 
Max. cathode current 150mA 



Octal 8-pin. 



Second to none. This claim has been made for many 
products but none deserves It more than the Mullard EL34 (6CA7) hlfrh fidelity output 
tube. The exceptionally hiKh efficiency of this tube has led to its adoption by the 
majority of equipment manufacturers in Britain, as well as an ever Increasing number 
in America and Canada. 

The facts speak for themselves. In push-pull ultra - 
linear operation (distributed load), two EL34 tubes under self-bias conditions will give 
over 40W output at a low level of distortion. Distortion may be further reduced to a very 
low value when negative feedback is applied. 

The EL34 when used as a pentode is capable of 
supplying still higher power output. Under fixed-bias class B conditions. lOOW is obtain- 
able from a pair of F.L34 tubes in push-pull. 

A further significant feature of this tube is its high 
transconductance value of 11.000 i^mhos. resulting In high power sensitivity and low 
drive requirements. 

Full details of the complete range of Mullard hl- 
fideli ty audio tubes may be obtained from either of the distributing companies mentioned. 



Mullard 



ELECTRONIC TUBES 

used throughout the world 



Supplies available from: 
in the U.S.A. 

International Electronics 
Corporation. 

Dept. AI0.8I, Spring Street. N.Y. 12, 
New York, U.S.A 



in Canada 

Rogers Majestic Electronics Limited, 
Dept. HM. 1 1-19 Brentcliffe Road. 
Toronto 17, 
Ontario. Canada. 



MULLARD OVERSEAS LTD., MULLARD HOUSE, TORRINCTON PLACE, LONDON, ENGLAND 



I Mullard I 

Mullard is the Trode Mark of Mullard Limited and is registered in most of the principal countries of the world. 
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siibtciidcd by tlip iiiidit'iicc and so imieh 
of the walls and cpilin^ as are iieccssuiy 
lor suitablr reverberation. This is not 
icaliwd by a tjipered horn oC the ordi- 
nary type, whieh is inherently highly 
dircetive at the liif!;her freiiiioncies. 
.lu.\tai)Osition of a number of horns 
[jointed in suitable directions can pro- 
duce at their mouths a spherical wave 
front of dimensions large in conii)arison 
with the shortest wave length of interest, 
and in which the i)article motions are 
substantially alike in amplitude and 
))liase. To this end, a horn was designed 
witli separate channels whose acoustic 
axes radiate from a common center. 

Each channel has substantially an ex- 
ponential taper. Toward the narrow ends 
these channels arc brought together with 
their axes parallel, and are terminated in 
a single tapered tube which at its other 
eiul connects to the receiver unit. Sound 
from the latter is transmitted along the 
single tube as a plane wave and is di- 
vided equally among the several chan- 
nels. Since the channels have the same 
tai)er, the speed of propagation of 
s(mnd in them is the same. The large 
ends are so proi)ortioned and placed 
that the particle motion of the air will 
be in phase and equal over the month of 
the horn. This design gives a true 
sidierical wave front at the month of 
the horn at all freqnencies for which the 
transverse dimensions of the mouth 
opening are a large t'l'action of a wave- 
length. 

As the fretpieney is increased, the ratio 
of wavelength to transverse width of the 
channels becomes less and the sound will 
be confined more and more to the im- 
mediate neighborhood of the axis of each 
channel. The sound will then not he uni- 
formly distributed over the mouth open- 
ing of the horn, but each channel will act 
as an independent horn. In order to have 
a true spherical wave front up to the 
highest frequencies the horn should he 
divided into a sufficient number of chan- 
lu'ls to make the transverse dimension 



of each channel small compared with 
the wavelength up to the highest fre- 
quencies. If we wish to transmit up t« 
15,000 ci)s it is not very practical to 
subdivide the horn to that extent. Both 
the cost of construction and the losses 
in the horn would he high if designed 
to transmit also frequencies as low as 
200 cps, as is the case under considera- 
tion, but it is not im])ortiint that at very 
high frequencies a spherical wave Iront 
be established over the whole mouth of 
the born. For this frequency region it is 
perfectly satisfactory to have each chan- 
nel act as an independent horn, provided 
that the construction of the horn is such 
that the direction of the .sound waves 
coming from the channels is normal to 
the spherical wave front. 

The angle through which sound is 
projected by this horn is about 00 deg. 
both in the vertical and the horizontal 
directions. For reproducing the orchestra 
two of these horns, each with a re- 
ceiving unit, were used. They were ar- 
ranged so that a horizontal angle of 120 
deg. and a vertical angle of 00 deg. were 
covered. These angular extensions were 
sufficient to cover most of the seats in 
the hall with the loudspeaker on the 
stage. The vertical angle det<'rmines to 
a large extent the ratio of the direct t<i 
the indirect sound transmitted to the 
audience. The vertical angle of 60 deg. 
was cl.oscn i)urely on the basis of judg- 
ment as to what this ratio .should be for 
the most pleasing icsults. 

In the design of the low-f re<|nency re- 
ceiver one of the nuiin objectives was to 
reduce to a minimum variations in 
s(mnd transmission resulting from variii- 
tions in the throat impedance of the 
horn. The high-fre((uem"y born can, how- 
ever, be readily made of a size such that 
the throat impedance has relatively 
small variations within the transmitting 
region. On the other hand, while the 
diameter of the diaphragm of the low- 
frequi'iicy unit is only a small fraction 
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of the wavelength, that of the high- 
frecpiency unit will have to be several 
wavelengths at the higher frequencies 
in order to be capable of generating 
the desired amount of sound. Unless 
special provisions are made there will 
be a loss in efficiency because of dif- 
ferences in phase of the sound passing 
to the horn from various parts of the 
diai)hragm. The high-f recpiency receiver 
was therefore constructed so that the 
sound generated by the diaphragm 
passes through a number of annular 
chaniuds. There is n sufficient number 
of these chamutls to make the distance 
from any i)art of the diaphragm to the 
nearest cliaiiuel a snudl fraction of a 
wavelength. These channels are so pro- 
portioned that the sound waves coming 
through them have an amplitude and 
phase relation such that a substantially 
plane wave is formed at the throat of 
the horn. 

The high-frequeucy receiver unit was 
also similar in construction to the 555 
receiver except that the channels con- 
necting the diaphragm to the horn were 
redesigned so as to transmit fre(|ueucies 
np to 15.000 cps. By the use of iron hav- 
ing high permeability at high flux den- 
sity, and a compact ribbon-w(mnd mag- 
lu'tizing coil considerably higher flux 
densities in the air gap were obtained 
resulting in an elliciency of over 50 per 
cent. 

The microphones used for the trans- 
mission of music in acoustic perspective 
have been i)reviously described.' They 
are of the moving-coil pressure tyi)e. 
From their f re(|ui'ncy-response charac- 
ti'ristic as measui'ed in an opi'n sound 
■ield for several dilTerent angles of inci- 
dence of the sound wave on the dia- 
phragm, it is seen that the response at 
the higliei- frequencies falls off as the 
angle of incid<'nc<* is incr<'ased. This is, 
in general, not a desirable i)ropeity, but 
with the orchestral instnnnents as here 
used, the sound observed as coming from 
each loudspeakcu- is mainly that which is 
picked np directly in front of each 
microphone; sound waves incident at a 
large angle do not play a great ])ai t. 

At certain times the sound delivered 
by the orchestra is of very low intensity. 
It is therefore important that the micro- 
phones have a sensitivity as great as 
possible so that the resistance and am- 
plifier noLses may be kept down to a 
relatively low value. At 1000 eps these 
microphones, without an amplifier, will 
deliver to a transmission line .05 micro- 
watts when actuated by a sound wave 
having an intcjisity of one microwatt 
per square centimeter. This sensitivity is 
believed to be greater than that of micro- 
phones of other types having frequency 
response characteristics of comparable 
excellence. ^ 



Fig. 1. Output-frequency characteristic of moving-coil microphone used in measure- 
ments on loudspeakers described. 
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3 Bell Laboratories Record; May, 1932, 
y. 314. 
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For the finest m STEREOPHONIC recording, 
use two matched CAPPS "Studio" Model Condenser Microphones. 
Their stereo performance has been proven 
in professional recording studios and laboratories. 
For the utmost in acoustical quality, 
complement your recorder by purchasing 
two CAPPS condenser microphones. 
Highest qu^ity at lowest prices. 




It 

/ 

r 



Model illustrated is CM 2250A 
with chrome swivel as standard accessory. 
For further information see your dealer, 
'0^^ write direct for free brochures. 

✓ 



<!> & CO., Inc. 

20 Addison Place, 
Valley Stream, N.Y. j 
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■xport Aganoy 

Telesco International 
Corporation 

ae W*s< 40«h S<r**< 
N«w York, N«w York 

CabI* Address 

Telescomm 



ANNOUNCING 
THE 
NEW 
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//rsf automatic record changer 
with turntabie quaiity performance 

Every audiophile has, at one time or another, asked — "Why can't I have an automatic 

record changer that performs like a turntable?" Glaser-Steers believed it was 
possible, and went to work. And when American ingenuity goes to work, things begin to happen. 

The result — the new GS Seventy Seven, is the very changer the audiophile has 

been waiting for . . .the finest, the most advanced automatic record changer 
ever developed. Wow and flutter are virtually non-existent. Rumble has, for 
all practical purposes, been eliminated. There is, in fact, no 
manual turntable, up to double the price, that surpasses 
the GS Seventy Seven for sheer quality of performance. 

The new GS Seventy Seven is as modern as 
automation. To see one in operation is a 

revelation. Smooth, gentle, precise 
— it performs with an almost 
uncanny intelligence. Here, 
at last, is the automatic 
record changer with 
turntable quality 
performance. 

Examine and appraise its 

features — observe its 
appearance, its distinctive 
styling — then give the 
GS Seventy Seven your own 
most critical performance 
test — at your hi-fi 
dealer. 
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new, exclusive GS Seventy Seven feature 
automatically selects correct turntable speed — 
gives you record and stylus protection 
no other changer can equal. 

'SPEEDMINDER' 

You simply set the indicator in 'speedminder' position 
and automation takes over . . . 

•k with the standard groove stylus in play position, 
changer automatically operates at 78rpm. 

with the microgroove stylus in position, changer automatically 
operates at 33 and 45rpm and . . . automatically intermixes and plays 
33 and 45rpm records without regard to size or sequence. 

the new GS Seventy Seven also offers you: 




added record protection 

Turntable pauses during change cycle. Resumes motion 
only after next record has come into play position and 
stylus is in lead-in groove of record. Eliminates record 
surface wear caused by grinding action of record drop- 
ping on moving disc — a common drawback of other 
record changers. 

fastest change cycle 

Duration of change cycle is only 5 seconds — fastest in 
the field. 

damped, acoustically isolated arm 

Shock suspension prevents vibration feedback through 
arm pivot. Resonance is negligible. 

dynamically balanced arm 

Has easily accessible vernier adjustment for stylus 
pressure. Stylus pressure ranges from feather-light to 
pressure necessary to utilize the best characteristics of 
any individual cartridge. Variation of stylus pressure 
between first and tenth record on table is less than 
1 gram — lowest in the field. 

arm has finger lift 

Offers transcription-arm convenience. Permits manual 
I'aising and lowering of arm without stylus skidding 
across grooves. 

arm has stylus position guide 

V-shaped cut in arm head and raised indicator simplify 
placement of stylus in manual operation. 



finger lift for 45rpm singles 

Molded rubber mat slightly raises 45rpm record to 
permit easy removal from table. Mat designed to pro- 
vide maximum traction with minimum mat-to-record 
surface contact. 

foolproof, jamproof and trouble-free 

Idler automatically disengages in 'off' position to pre- 
vent 'flat' spots. Arm movement may be restricted 
during change cycle without damage. Arm may be 
manually relocated on record during automatic play 
without tripping change cycle. Changer shuts off auto- 
matically after last record. May be wired to shut off 
amplifier, as well. 

other GS Seventy Seven 
features include: 

# Automatic and manual operation at all four speeds: 
16, 33, 45 and 78rpm 

# Automatically intermixes and plays all sjze records 
at any selected speed without regard to sequence 

# Muting switch and R/C network maintain silence 
at all times except when record is being played 

# 4-pole, hum shielded motor with balanced rotor for 
smooth, constant speed, shock mounted 

# Single knob control sets all operations 

Your high fidelity dealer now has the new GS Seventy 
Seven Automatic Record Changer. Be among the first 
to see and try it 



WORLD PREMIERE PUBLIC SHOWING 

NEW YORK HIGH FIDELITY SHOW 

OCTOBER 8 to 12, 1957 

For complete details, write to: Dept. A-10 

GLASER-STEERS CORPORATION 

20 Main Street, Belleville, N. J. 
IN CANADA: GlaserSteers of Canada, Ltd., Trenton, Ont. 




fpatents pendine 



EXPORT OIV.: M. Simons & Son Co., Inc., 25 Warren St., N. Y. 7 
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Integral Speaker Systems, 
Pro and Con 

HERMAN BURSTEIN* 

There are advantages on both sides of the question as to whether you should build 
your own loudspeaker enclosure — either from scratch or from a kit — or buy a com- 
plete system ready-built. The author presents arguments from either viewpoint. 



TllK 1XI)I\ lill Al. IX TllK llAKKKT for 
a liigli-lidclit.v spoiker system, cither 
liis first or iin improveinent upon 
his first, must iiiiikc iiii iin))ortniit choire 
among two alternatives: (1), He can 
buy an integral system, that is, a 
speaker and enclosure sold iis a unit — 
whether a built-up combination or a kit, 
a high-quality unit rejircsents a careful 
attempt by the manufaeturcr to match 
enclosure construction and characteris- 
tics to the requirements and character- 
istics of the particular speiiker used; or 
(2), lie can buy the speaker of his 
choice separately and undertake foi- 
himself the task of finding a propi'r 
housing for it — ready-built, kit, or 
home-made. 

The correct choice varies with the in- 
dividual, with his tastes, skills, and cir- 
cumstances. This article will discuss 
each alternative to help the audiofan 
decide whether in his )>articuhir case it 
is best to purchase an integral sjicaker- 
enclosnrc combination, or whether he 
should buy the speaker separat«'ly. Al- 
though integral units appear to be a 
safer bet. excellent results can be at- 
tained the other way too. 

This article will consider first the ad- 



Twill Liiitr A".. Winitatth. .V. V. 



vantages of buying the speaker sepa- 
rately. Then it will examine the merits 
of buying a speaker and enclosure as 
one. The andiophile possibly can profit 
from the latter discussion either by tak- 
ing pro))er precautions when assembling 
his own system or hy finding .justifica- 
tion therein for ])nrchasing an integral 
unit in built-up or kit form. 

Speaker Separate 

.\ fair to substantial sum of money 
can be saved by jiroviding one's owii 
enclosure, particularly if existing facili- 
ties serve the purpose. For e.xample, one 
might utilize a closet as an infinite bailie 
or a boarded-up cabinet as a bass-reflex 
housing. ]f the audiofan must bring an 
enclosure into the listening room, the 
potential savings are still appreciable, 
for the cost of wood and finishing ma- 
terials is a good deal less than the equiv- 
alent in a conmiercial enclosure. Even 
the )>erson without a<lvance<l tools and 
skills can minimize his costs by assem- 
bling one of the speaker kits now avail- 
able, which come in a \*ariet.v of designs, 
such as bass-reflex, folded born. e-\'- 
jxinential slot, and so on. and which re- 
(piire but a few sini])le tools. 

Often it happens that the audiofan 




One of the newest 
Wharfedale Mod- 
els — a complete 
system. 




Simplifying the "build-your-own" speaker, 
this Electro-Voice system comes already 
mounted on a baffle and wired up, 

cannot find a i'(iMii]]ercial integral sys- 
tem that satisfies his (or his wife's) 
views on decor. -More likely, he can be 
satisfied only by building the enclosure 
himself oi- having a cabinetmaker do 
this for him. Thus he cati exercise his 
choice of exterioi' and intei'ior design, 
woods, and fabrics. .\l llie same time 
he I'an tiiake sure that alt is ]>ro])erly 
glued, screwed, sealed, and what not. 

The iucenlive to build an enclosure 
iiia.v oi-igitiate in the fact thai nothing 
on the market nieels tin- andiofaii's 
acttustic demands. He may. I'oi- exam]>le, 
feel that he <-an obtain adequate bass or 
S])rea(l of sound only by a battery of 
s])('akers. ( Ir he may have a particular 
horn design in mind, (hie nf the fin<>st 
l)ass-repro<lncers the writer has ever 
heard is built into a I'-i-foot wide arti- 
licial fireplace, using one ir)-iiic|i woofer 
and four S-im-h woofers, all horn loaded 
and working in push-pull. The owner is 
a TV audio technician. 

The user may find it unnecessary to 
go to an integral unit because he hap- 
[Ctiuliuticil on pafjt' 81) 
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The 1958 Recital II 
Model TA-120 




The Originof Festivaf, Model D-1000 
introduced in 1953 



NOW and ^W^W 



It wasn't too long ago that high fidelity was the exclusive 
property of the devoted few. In four short years, however, 
dramatic developments in technology and product design have 
stimulated tremendous public interest. Today — high fidelity is 
the new family entertainment center. 

When the original Harman-Kardon Festival (see above) ap- 
peared, it created genuine excitement. Here was a significant 
new approach to high fidelity — an instrument unique in electrical 
design and exciting in its styling. The Festival was the first com- 
plete quality high fidelity system on a single chassis. It sparked 
the trend away from complicated "machinery type" instruments 
to the handsome coordinated units so popular today. 
As most high fidelity products, the first Festivals were produced 
with conventional hand wiring. The precision printed wiring of 
the new Recital II (see above) contrasts sharply with the earlier 
maze of wires and parts. 

Printed wiring, pioneered and proved in the U. S. Guided 
Missile and Eartli Satellite programs — locks each critical com- 
puneiil in its one best position and thereby assures exact repro- 
duction of the engineer s design. Hecause this process virtually 
eliminates (lie human variable in production, each Recital II 
conforms to tlie laboratory standard in every detail. The op- 
portunity for complete inspcclion provided by this teclinique 
is further guarantee of reliability and trouble-free performance. 
The Recital II is guaranteed for one year from purchase date. 
Comparison of our two units reflects other significant advances. 
In a liandsomer, more functional chassis, the Recital II in- 
corporates a 20 watt amplifier, as did the original Festival, but 
with the exclusive. Controlled "11" circuitry, it operates almost 
100% more efficiently. It actually creates less heat than a 10 watt 
amplifier of conventional design. 

The Recital II includes greatly improved tone controls plus a 
host of additional features sucli as a speaker selector switch for 
multiple speaker systems, rumble filter and equalized high gain 
tape input. The FM tuner is more sensitive and more stable — the 
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AM tuner is vastly improved. 

The American Society of Industrial Designers recently selected 
the Recital II for official U.S. display at the Milan Triennale, 
world's most important exhibit of industrial design. 
Further dramatic evidence of progress is its price. During a 
|)eriod when the price of high fidelity products has increased an 
average 12%, the Recital II. for $189.95, costs almost 10% less 
than the original Festival. 

In short, today's Recital II provides more useful operating fea- 
tures, vastly improved performance and sensible price in a dis- 
tinguished design. 

(Iliier fine features of llie Recital 11 include: Automatic Fmiuency 
Cnnirul to insure accurate tuning automatically; sensitive .■\^^ with 
automatic viiliime control and built-in ferrile antenna, dynamic loud- 
ness contour control to provide precise balance for your own hearing 
rharacteristics; enormctusly efTt'clive liass and trehle tone eoiUrols to 
adjust for the acoustics of your room, and selectable record equaliza- 
tion to assure correct reproduction of your entire library. Enclosure 
and contnd panel are finished in brushed copper, the knobs and control 
frame in matte black. The Recital II is 14-3/4" wide \ .H-.V8" high x 
10-15, 16" deep. Simply plug in a suitable loudspeaker and record 
player and a high fidelity system (d incomparable performance and 
uiii(pie gooil looks is yours. 

The Recital II Price is $189.95 

Slightly higher in the West 

l'.S. Hurmun Kardon's new Festiiul II, the Model TA-1040, is today's 
leader in single unit high fidelity receivers. It includes a magnificent 
preamplifier, an AM-FM tuner which rivals theoretical perfection and 
a 'W watt hum-free, distortion-free potcer amplifier. 



FREE: Hfauliful. nriv luUy illuslrati-d catalogs. Describe com/tlele Harman-Kardon 
eomponfttt nntt pactcagr lines, include information on Itifh ftdeliti >tnd guides on how 
'tnd where to buy i\rgh fidelity. Send lor your copies to Dept. A-IO Harman-Kardon, 
Inc., It'estbury, S. II 
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The Violin and its Hi-Fi Analogies 

ANTONY DOSCHEK* 

Considered by many to be the most difficult instrument to reproduce properly, the violin and its con- 
struction may be compared to high-fidelity equipment. After reading this, it would seem that suc- 
cess in the construction of the instrument must be due to a combination of lucky accidents — almost. 



THE VIOLIN BRIDGE is a cui'ious dog. 
No one seems to know exactly why it 
i.s whittled out as it is, but any fiddle 
maker knows that it can stand practi- 
cally no design change since, in reality, 
it is a mechanical or a structural filter as 
well as a transducer. I do not know 
enough about a pickup stylus shank and 
armature assembly to be able to list 
these as a possible Hi-Fi Analogy. But 
since it can be shown easily that changes 
in bridge design alter the harmonic 
.structure of violin tone, it may also be 
possible to prove that a negative feed- 
l)ack effect takes place in the bridge due 
to a particular arrangement of the grain 
jiiid design tensors. Nevertheless, the 
Ixlly of the violin receives the string vi- 
brations via the bridge and goes into a 
dance all of its own : which is determined 
by its arching, its graduation, its grain 
structure, its density, the position and 
ronfigiiration of its "f" holes, and the 
I'.xact location of the bass bar and sound 
post. The ribs, as Borge says ahout the 
middle pedal of the piano, act to keep 
the belly and the back apart; having no 
easily defined vibratory effects of their 
own. But the back, which receives vibra- 
tions from the belly via the sound post, 
jjliiys a very vital role in the tone qual- 
ity of the instrument. Since it has no 
flaniping device, such as a buss bar, at- 
tached to it, and since its arching is 
flatter than that of the belly, the back 
is usually graduated thicker than the 
belly so as to inhibit its motional ampli- 
tude. Otherwise, the pressure of the 
player's shoulder on the back would 
have a much more pronounced tone al- 
teration effect than it does. Therefore it 
is evident that here we have a somewhat 
different kind of phase-invert<'r reso- 
nator: one in which the sides as well as 
the air volume play a vital role in the 
production and shaping of the tone cji- 
velope. But the aforementioned elements 
are only the prime movers acting on 
violin tone production because, actually, 
every part of the instrument vibrates 
and thus contributes its own subtle and 
delicate effects to tJie composite tone. 

"F" Holes 

The "f" holes— IIi-Fi Axalogv: Bi- 



* Pro-Plane Sound Systems. I nr., 1101 
IVesiern Ave.. PilUhurph. Pa. 
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PART II 

lateral slot radiators — are very inter- 
esting in themselves since they serve the 
same jHirposc, and are subject to the 
same laws, as the ports in phase-inverter 
enclosures. Xot only is their area critical 
but their exact shape and position affects 
the complex nodal patterns generated 
by flexures in the belly. Benjamin P. 
Phillips, one of a few great modern 
makers, winner of several international 
awards, neighbor, and friend of long 
standing, has investigated the nature of 
the "f" holes quite thoroughly and found 
that their area is indeed critical both 
to the character as well as the carrying 
qualities of the tone. He believes, on the 
other hand, that the port area on any 
given violin could be translated into 
rectangular slots with no effect on the 
(juality of tone, provided that the uodal 
patterns of the belly were not disturbed 
by this change. Since it is impossible 
to make a scientifically credible demon- 
stration of such a single variable change 
along the complex curves of the arching 
of a typical violin belly, we will have 
to rely on the intuition of a master 
maker for our "proof." Nevertheless, he 
does not believe that circular "f" hole 
ports of equivalent area would produce 
satisfactory results. It becomes quite 
clear, then, that, regardless of individual 
deviations from a norm of measure- 
ments, all the individual parts are 
mutually interdependent and, if the end 
result is to be acceptable, must be per- 
fectly compatible — whatever that means 
relative to the art of violin making. The 
hitch is that no one knows how to pre- 
select "perfectly compatible" measure- 
ments and materials when he starts out 
to build a fiddle or one could become 

" as rich as Stradivarius" without 

the inheritance. I blush to point out 
this Hi-Fi Analogy to those purists 
among you who seek the perfectly com- 
patible audio system from jacket notes 
to decibels. 

No one alive today who has ever heard 
Kreisler, Klman, or Thibaud in their 
prime will ever forget the sound of 
violin tone. In some resjiects it seems 
that the older artists valued tone qual- 
ity for its own sake more than the great 
artists of our present generation do. To- 
day, a concerto is too often played with 
a blinding heat and technical immae- 
nlaey rather than with a nobility and 



grand plan relying on the phrase and 
the aesthetic effect of gorgeously lumi- 
nous tone. I do not mean to take any- 
thing away from our present artist vio- 
linists, since they certainly know fine 
tone and are perfectly capable of pro- 
ducing it — one only needs to hear Pran- 
ceseatti's Mendelssohn, Stern's Sibelius 
Concerto, the Heifetz-Bruch Scotch 
Fantasy, Milstein's Goldmark, or Gold- 
berg's Beethoven. It is the audiences at 
whom I point the finger, and who dic- 
tate what they want a fiddler to sound 
like: who take any adagio as a univer- 
sally understood signal that herewith 
comes a splendid "coughing piece," fair 
prey to loud shushers and program leaf- 
ers. 

Tone 

Violin tone as I have referred to it 
above is the product of the acoustical 
properties of the violin and the bow 
combined with the many, many factors 
influencing its subjective effect upon the 
listener: the artist's ability to create 
musical tone, the scoring and key tonal- 
ity, the nature and perfection of the 
accompaniment, and the acoustical qual- 
ities of the concert hall. But we want 
a look at the fundamental nature of 
violin tone as well, stripped of as many 
influencing factors as possible. In short, 
we want to know about its wave envel- 
ope, its spectral distribution, its for- 
mants, and its power output. Many in- 
vestigators have viewed its wave form 
and this data can be found represented 
graphically in the journals and texts on 
the physics of nmsic. The wave form is 
so complex that it is not at all subject 
to visual analysis; and since it varies 
from note to note throughout the entire 
compass of the instrument it can not be 
said to "look like" any one thing — ex- 
cept itself. But a more definite picture 
of the tone can be gained by examining 
the spectral distribution of the various 
notes of the violin as the register varies 
from the lower strings to the upper posi- 
tions. The lowest fundamental of which 
the violin is normally capable — the open 
G string at 196 cps — is down about 20 
db from its 2nd harmonic and almost 20 
db from its 3d harmonic; the 4th, 5th, 
and 6th harmonics are still a good 8-10 
db louder than the fundamental and all 
harmonics up to the 13th are louder or 
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<ns IduiI iis tli(^ fuiKliiiiuMitiil. Did I liwir 
soiiiooiie say "douliliii;;", hy wiiy of 
lli-Fl Analocy? Thr open 1) strin;;, lit 
'J94 (•])«, sliows 11 riiiKliiiiiciitnl some 3-5 
dl) greater tliaii tile luixt most lii'oiiiiiiciit 
liiii'iiioiiii's, tlic 2iid iiiid ltd. iiiid 10 dli 
};i-c'<ntci- tli.nii the 4tli. (it.li mid Jltli liur- 
monics — due to tlu' voiuiiic rpsoiiiuice 
ol" 270 cps, no doulit. Tin' open A striiij;. 
iit 440 i ps, I'esoiiiitc's a stroii;; I'liiidii- 
iiii'iilal and 7th liarmoiiic, tlic otlicr low- 
oi'dcr lianiioiiics Ix'iii;; only about oiic- 
lialf to tlin'i'-(|nai'ti'rs tlii' sound |)n'ssiin' 
of the 1st and 7tli — lirrc we also liiid the 
clVci't of tlip 450-cps secondary peak. 
The open K string — fuiida mental (ifiO 
eps — shows slightly s;reater amplitudes 
of the .'id and Stli. and apineeiable am- 
jilitudes of the 2nd. 4tli. 'itli. (itii, 7tli. 
and fttli. The (|iiestion is sometimes 
asked, "What is the liif;liest note on the 
violin.'" There is no liif;lii'st note — the 
fundaiiieiital V.- at 2(iH7 eps. quite con- 
ventionally used in lioniaiitic and Jlod- 
erii scoring, has an eipially stroii}.' 8tli 
harmonic at 22.000 eps. And funda- 
mentals of the order of 20,000 eps and 
more are jiossihle hy special skill and 
s]ie,ci!il techniques relatJ'd to harinonic 
stopping — think where the upi)er par- 
tials must he. Hi-Fi ANAi/XiY: Klat to 
20 ke. Haw! However, as unevenly dis- 
tributed as the open string spectra seem 
to he, a wonderful thing liap])eiis when 
the clironiatic scale is stopjied through- 
out the whole compass of the iiistru- 
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ment. The harmonic structure of each 
note changes form subtly and gradu- 
ally so that a perfectly even gradation 
of timbre jiiid sound le\'el is the net re- 
sult: something that many multiple 

speaker systems don't do. i Iless to 

say : Anai.ohv. 

The directional pattern of |.lie violin 
is (fuite irregular but it does not vary by 
more than about 10 db from any given 
ma.\imiiin/niiniimiin a.\is. Ten decibels 
is not an insignificant variation but 
some horn iiist I'liments vary by more 
than 20 db in this respect. The intensity 
level of the iiistriiment varies from 
about 40 to a little over 00 db (re 10-'« 
watts/s(|uare centimeter), from usable 
piaiiissiiiios to fortissinios before tone 
break, liy way id" coiiiparisoii, the organ 
dyiianiies vary from about .'iO db to over 
lit! db. .*^inee the inherent damping of 
a good liddle is very high, transients and 
transient musical effects seem to be lim- 
ited only by the e,\pertiiess and facility 
of the performer: each generation brings 
someone who jiushes the frontier of (hiz- 
zling technique further and further, but 
no one has yet demonstrated that the 
violin was iiicapabli' of reproducing 
what he was capable of producing. 

To return for a moment to the res- 
onances, bariiionics, upper partials, or 
what have you. generated hy the violin: 
if one e.\aniines an accurately plotted 
graph of these it will be evident that 
they tend to cluster around prominent 
peaks. Furthermore, a very careful — 
and tedious — harmonic analysis will 
show that harmonics foreign to the ex- 
citing fundamental are also present in 
the clusters and must evidently affect 
the tone. Such clusters and their in- 
truders are known as forniunis, and al- 
though we know that they are essential 
to musical sounds, and that they con- 
stitute the definitive criteria of "good" 
and "had*' iiiusical tone, we know very 
little about how to ]>lace them into a 
position of influence — though Heaven 
knows we can't avoid them in the wrong 
places. We know, for example, that only 
the position of tlie forniant series, or 
cluster, stands in the way of duplicat- 
ing the finest Strads or Gimrnieris — ■ 
but all the technological skill and ])ie- 
cision workmanship at our disposal can 
do nothing about it. It lias been tried 
by e.\perts! 

The Bow 

And all this time that I have been 
scribbling away about the fiddle, the 
lowly "stick" or bow was laying by: if 
one can call something that costs as 
niucli as three thousand dollars "lowly." 
I said nothing about it not because 1 
hope to ignore this indispensable item 




of a fiddler's i'qni|mieiit but because I 
know that I know far less about the how 
than I would like to believe I know 
about the fiddle. I know, for example, 
that there are "good" bows and "bad" 
bows — and that's it. Hut I also know 
that a nationally known pedagogue and 
teacher. Paul Shnh'k, (a one time pupil 
of Auer and Kreisler) and I spent sev- 
eral days with a collection of si.\ or 

seven very fine hows, which had all I n 

rehaired from the same shock, trying to 
discover why every one of them im- 
parted a distinctly different tone ((iial- 
ity to the same violin. We tried to »'qual- 
ize matters by tensing the bowhairs dif- 
ferently and by adding or riibhing olT 
resin, but we learned nothing of scien- 
tific value. We did learn, however, that 
a bow fits a fiddle like— Hi-Fi AN.M.()(iV 
— a cartridge fits a tone arm (for the 
purest of the purists, only). We know, 
of course — and all tiddlers know — that 
a bow must al.so suit the preference of 
the individual as regards its weight, bal- 
ance, and school of technique with which 
it will be used; but. aside from that, the 
how actually alters the tone of the violin 
and Paul and I still don't know why it 
should. Iiiei(h'iitally, all the bows with 
which we worked were made of I'ernam- 
bueo wood, and we even taped the 
sound to see if it could be distinguished 
on the playback : it could. Can it be that 
{Cniiliiiiied on piiye 78) 
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A dramatic new cartridge to bring you new heights in Hi-Fi performance! 



New KuII-ranjie Roprotliiction (Knt*ra! Klecri ic's ru-w VK ri 
Tiiaiinetic carrncliie makes possible "faithful" reproclucrion 
ftoni 20 rlinmuh 2().(HK) cycles. 

New 4-Gram Trackinji Force Lateral compliance of rlie V R ii 
has been extctuleil to 1.7 ,\ l()-^cni. per dyne, perinirrinj: a track- 
mi; force of only -4 j;rams to munmr/e record and stylus wear- 

Insiant CMP-IN-TII* Stylus Stylus reiilaccments can he 
made mstatitly at home without removini; cartridge from tone 
arm. I here is no need to discard an entire dual assembly 
wlien oidy one up is worn. 

New Klectroslatic Shielding In rhe \'R ii cartridge a new 
electrostatic shieldini; prevents pickup of electrostatic inter- 
ferences and hum. This shield also grounds the stylus assembly, 
thus preventing rhe build-up of electrostatic charires from tlie 
surface ol the record. 

New Liftlitweifthr Construction The microscopic precision 
and stronj;, hirlitwei^ht construction of (Jeneral Klectric's new 
\ i\ n assures you continued pleasure ami satisfaction under 



Forfiirth'r in/or tnaiinn -t rurro: !Sprriu!ty KUctrvn ic 
Componrnts Dept.. Section H h\1'0i7 If'eti Genesee 
Sirrel, .hthurn. Nru Ymk. 

In C.aiaHa: Canadian Genera! Elertric Company, 
IS9 Diifferin Street. Toronto 5. Canada. 



the most e.\actinii conditions. 

Hear the diHerence! Ask for a denionstratiim at vour Hi-K: 
dealer's, but be sure to insist on a gfnuint- (i-E VR i ! 




H 




GENERAL B ELECTRIC 
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Tlie World's Most Extensive 






DX-150 




New Performance Levels in New Price Ranges 



UNAX* 

SINGLE ELEMENT 



2 -ELEMENT SYSTEMS 



COAXIAL 
3-ELEMENT SYSTEMS 




The new Jensen UX Series provides a new 
high in single-cone single voice coil loud- 
speakers at unusually low cost, actually out- 
performing comparable (and even more 
complex) units selling for much more. A 
listening test will convince you that this is 
a maximum value buy in hi-fi listening 
pleasure. 

Of course, there are special design elements 
that enable us to give so much for so little. 
The cone is artfully dual acting, the center 
sector operating effectively for unusually 
extended highs, while the whole moves to 
reproduce the lows. 

Withal, there is superb balance and clean- 
ness. And, if you choose, you can step up 
performance later with the inexpensive 
KTX-2 Step-Up Kit which substitutes a 
compression driver tweeter for the top. 

UX-80. 8-in. Speaker. Net $14.50 
UX-120. 12-in. Speaker. Net $19.50 




A step-up in the reproduction scale is the 
DX Series in which two carefully coordi- 
nated cones are driven by one voice coil. 
(Some call these "coaxials," but wc reserve 
the name for still more elaborate systems 
and higher performance.) 
The separate auxiliary radiator gives the 
designer a chance to attain a wider fre- 
quency range than with a single cone (al- 
beit dual acting as in UX Seties). The 
result is, with low cost, additional perform- 
ance and added listening pleasure. We 
know of no similar speakers with equal 
sound, none with as high efficiency or as 
low distortion at anywhere near DX Series 
cost. Again you can step-up performance 
easily at anytime with KTX-2 Kit to sub- 
stitute high-order compression driver 
tweeter operation at the high end. 

DX-1 20. 1 2"; 1-lb. mag. Net $25.50 
DX-1 50. 15"; 1-lb. mag. Net $35.50 




Still better than the "all paper" system with 
single voice coil is the use of a compres- 
sion driver tweeter for the highs. The least 
expensive way to do this is to nestle a su- 
pertwceter coaxially inside the cone; it 
must cross over high in the frequency scale 
at 3500 to 4000 cycles. The third element 
is the diffusion radiator which shapes and 
disperses middle-high response. (Some 
call such speakers "Triaxial," though 
Jensen alone is entitled to use this regis- 
tered name, apjilicd by us to true 3-way 
speakers only.) Again, we guarantee more 
and better sound, cleaner hi-fi at lower cost, 
than all comparable speakers. And you can 
step up performance correctly and im- 
pressively with a real CD. horn 600-4000 
cps mid-channel (KTX-3 Kit) that leaves 
you with a real 3-way system. 
1 2" Models. CX-1 20* $49.50 

CX-225 $59.50 

15" Models. CX-1 50* $66.50 

CX-255 $76.50 

'Denotes 1-lb. magnet; others 1% lbs. 




SELECTING A HI-FI SPEAKER? YOU'LL WANT THESE HELPFUL, INFORMATIVE BOOKS 

How lo Salect a High Fidelity Loudspeaker/' A comprchcniiva, authoritative manual cov- 
ering oil lypei of high fidelity loudspeakers and lystemi, their operating principles, performance 
end relative advantages. 24 pages, profusely illuslraled. Write for Manual 1061. Prjce 25 < 

Guide to Jensen High Fidelity Loudspeakers." Complete specifications and detailed descrip 
tlve information on all Jensen high fidelity loudspeakers and accessories, 24 pages. Send for 
Brochure 1021. Price 25 <. 
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Hi^k Fidelity Loudspeaker Line 




. . . All witk Traditional Jensen Quality 



COAXIAL 
2 -WAY SYSTEMS 



-O- 




TRIAXIAL&TRIAX* 
3 -WAY SYSTEMS 




By using two completely independent (but 
Carefully coordinated) speakers, each with 
its own magnetic system, voice coil and 
cone, the true two-way system spans the 
frequeno' range to obvious advantage in 
smoothness and extent, cleanness, low dis- 
tortion anj uniformity of angular dis- 
person. 

Coaxial mounting makes them a conven- 
ient unitary package. Please note that we 
at Jensen use the term "coaxial" only in 
referring to a spe-aker with two completely 
independent systems. 

Lowest m cost in the Jensen coaxial family 
is this fine group of speakers employing 
"cone" type direct radiator units for both 
tweeter and woofer. Available in 8, 12 and 
15-inch models, they provide a maximum 
of value in true two-way system speakers. 
K-80. Coaxial, 8-in. Nef $1 6.75 
K-210. Coaxial, 12-in. Nef $27.50 
K-3 1 OA. Coaxial, 1 5-in. Nef $39.75 



The highest type of performance in the 
coaxial two-way loudspeaker is attained by 
the use of a compression-driver horn- 
loaded tweeter for the high end. When 
properly designed, tliere results an out- 
standing clarity, realism and instrumental 
separation not achieved by lesser designs. 
By adopting the expensive "thru bore" con- 
struction, the tweeter horn can be made 
long enough to operate at the lowest prac- 
ticable crossover frequency, a very desir- 
able feature for the very best sound. 
In this manner, the very popular Jensen 
H-222 and H-520 give you the 'tops ' in 
fine coaxial performance. Crossover is at 
2000 cycles. Though many will see no 
need to, you can step-up performance to 
full three-way with KTX-1 Range- Ex- 
tender Supertweeter Kit. 

H-222. Coaxial, 12-ln. Nef.$62.50 
H-520. Coaxial, 1 5-in. Net. $79.50 



The true three-way speaker system divides 
the range in three parts with three elec- 
trically and acoustically distinct and inde- 
pentlent elements, each designed to per- 
form near-idcally in its portion of the 
range. 

The famous G-610A TRIAXIAL was the 
first (and until our new G-600 , the only 
speaker made in accordance with this con- 
cept! It employs a heavy woofer and two 
compression driver horn-loaded elements 
for m-f, and h-f channels. (The woofer 
cone acts as the final section of the m-f 
horn.) Its performance is so outstanding 
that it easily rates as the world's most 
wanted hi-fi speaker. 

Now, for those who would like a G-610A, 
but are dissuaded by the price tag, Jensen 
announces the new lighter, less expensive 
G-600 TRIAX with similarly outstanding 
features and performance. 
G-610A. Triaxial, 15". Net $252.75 
G-600. Triax, 1 5". Nef $1 29.50 



en^en 



*T. M. Rig. 



MANUFACTURING COMPANY 
6601 South Laramie Ave., Chicago 38, Illinois 

DiViiMn of Tlw Mirf*r Co. /n CoiMxiq, Copper Wi'ro Producd, IM., Toronto 
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Equipment Review 



Garrard TPA-10 transcription arm — Stephens FR-80 loudspeaker — Pilot AA-920 and 
AA-903B amplifiers — Metzner Starlight transcription turntable and arm — Elec- 
tro-sonic Laboratories' "Dust Bug" — Tape-lndx and Perma-File tape logging system 



GARRARD TPA-10 
TRANSCRIPTION ARM 

Two <it' tlie limitations heretofori' |>laecd 
on tlu' usiT of liiyli-<ni;ilit_v trnnscriptioii 
jirriis liJivc Ik'OM those of a (ixed angle or 
)>eii<l in the ami and a fixed lengtli from 
pivot to stvlus tip. Hotli of these limita- 
tions have been removed finallv, thanks to 
tlie desijjn of the lU'W (Jarrard TPA-lU 
trans('ri|dion ami. This arm is snfticiently 
adjustalde in over-all Ienj;tli to lie aceom- 
nu)dated in tlie smallest tnriitahle enelo- 
snres that can he nsed with 12-in(di reeords, 
ami the head anj;!e is adjnstable over a 
range of abont 2i]0 deg. Not that such a 
radical change in angle shoidil ever be re- 
(piired, but if ever a pickup niannf aetnrer 
brings out a model in which the record - 
groove travel is i)erpendicnlar to the long 
axis of the ])ickup honsing. this arm will 
accommorjate it. 

Aside from these features, however, 
which ma\' be considered unnecessarv in 
iiiaiiv iustarices, the TPA-10 incorporates 
a number of other advantages wdiieh are 
more tangible in effect. Ainoiig them, the 
most important are — in our opinion — a 
super-sensitive adjustment of stvlus fttrce. 
and low-friction bearings tui bcdh vertical 
and horizontal axes, neither of wliitdi ever 
recpiires any adjust nu-nt. 

The horizontal bearing — pridiablv the 
most important in the constructicui of any 
pickup arm — consists of two needle-point 
pivot j>ins wliiidi seat on miniature ball 
Ipearings. This is not in itself unusual, for 
many other pickup arms have been built 
using ball bearings, but so far most have 
re(piired a rather accurate adjustment of 
the pressure of the pivot into the bearings. 
If the pressure were too light, there was 
excessive play, and if it were to(t heavy it 
was likely to cause rapid wear (jf the ball 
bearings and cup. with consecpient loss in 
])erformaiice as the unit was xised. 

On the new (iarrard arm, however, one 
pivot is fixed in the bracket while the other 
l)as a fixed jtressure loading applied by 
means of a coil spring. This ensures the 
projier jtressure being applied between the 
pivot ami the ball bearings at all times, 
regardless of wear — wliiidi should be at an 
abstdute mininuun because of the hardness 
of both pivcd and the lialls. The vertical 
|tivot is c(unpos('d of a combination of a 
single ball thrust lie:iriiig, such as is nsed 
in the better turntables, and a ball bearing 
Journal. 

As will be mded from Fii/. 1, the hori- 
zontal bearing is at an angle with the arm 
itself, a feature which gives a longer sus- 
pension between the pivot points and thus 
greater stability. As the arm is telescoped 



within itstdf to adjust length, a c<unpeiisat- 
ing S])ririg maintains the balance of the 
arm quite idosely — so (dose, in fact, that 
nu>vement of the arm fri>m maximum to 
minimum length results in a variation of 
stylus force, at a given setting, of only I 
gram from a starting setting of tl grams. 
"Vernier" adjustment of stylus force is 
nnule by varying the tension of a hair 
spring enclosed in the horizontal pivot 
housing, and the range is such that a GK 
cartridge, for exani]>le, may be balanced 
to zero tracking force or increased to as 
nnadi as IH grams. 

The pickup head is so arranged that it 
may be rotated over almost ^1 of a cir(de 
— far more than would ever be reipiiretl. 
Yet with all the tlexibility of arm length 
and head angle, even the nH>st inexperi- 
enced user should have no tr(puble in ad- 
Justing the arm for optimum tracking be- 
cause of the simplilication ]trovided by the 
U'-ounting and adjusting templates. 

Three suidi templates are furnished — 
one indicates the exact location of the base 
for given settings of arm length, a secoml 
is the actn.'il hiyuut of the opening to be 
nmde in the iiudor lupard tn .-leiMtiiiniodate 
the arm. and the third sIkpws the angle to 
wliitdi the lie:id should \n' set for minimum 
tracking error. 

The locating template has five slots, one 
fov each of the marked positiuns of the 
tidescfppiug arm. It is rei-ommended that 
the hmgest possible arm be used that can 
be acconiniorlati'd in the record jilayer 
cabimd. and (uice having selected the arm 
length, the shd corresponding to that 
length is i>laced over the turnt:ible spimile. 
wdierenpoii the center point of the arm is 
located on the nudor iKtard. At the same 
time, a second template is jdaced under 
the first ami liiu'd up with its edge, and 
the ludes may then be spotterl f r(un the 
second tein]ilate. After the arm is mfuinted, 
the third tein|date is jilai-ed (pver the center 
spindle and the stylus plaeed in a small 
eytdet which ]iiv4(ts a portion of the tem- 
plate on wliicli is shown the outlioe of the 
liead. \Vhen the head and the nutline coin- 
cide, the tracking error for that particular 
diameter is indicated on the scale. Thus 
the bend may be set f^tr minimnin tracking 
erntr at either outside or inside of the 
record, or at any intermediate ]>oiut — oiu' 
particular |>ositiori being recommended and 
so marked on the template. 

All in all the arm ]trovides a high degree 
of tlexibility together with excellent w(>rk- 
nianshii) and intelligent design. For those 
who are inclined to exju'riment it is almost 
essential — f^pr those who Just want a fiiu' 
arm it should be accepted readily. K-20 



STEPHENS FR-80 LOUDSPEAKER 

In this day of newer and smaller loud- 
si icaker enclosures praet ically every other 
month, one soon dev<dops a Jaundiced eye 
since there is likfdy fo be relatividy little 
(lifl'erence between them — most being nota- 
ble for their lack of bas-5. or it they do 
have bass it is boimty. Iltpwever, the new 
Stephens FH-Hn speaker unit numnted in 
their 811 cabinet is a welcome change from 
many others we have heard — and de^diued 
to review — over the past six months. This 
model has clean, crisp bass response which 
is comparable with the siieaker we consider 
our "Standard*' and with a c(miplete ab- 
sence of any noticeable peak in the lower 
range so that it is possible to bring up the 
bass response witluput objeetionalde boom- 
ing as the bass boost is added. 




Fig. 2. Stephens FR-80 speaker mecha- 
nism—an entirely new 8-inch model 

Xow we d(t iMtt mean \o say that the 
bass res|>onse is directly cmnparable in 
U'vrl with the Standard speaker, but in- 
stead that the character of the sound is 
similar so that one might well describe the 
FH-8II bass as ••solid." 

Fresnnuibly. the quality of sound radi- 
ated from the new model is the result of 
ecpustrnction features of the speaker mecha- 
nism itself. This unit, shown in Fip. 2, 
em|>lovs a plastie-iuipregn.-ited fabric sur- 
round which holds the cone to the frame 
and provides strength, tlexibility, ami dura- 
bility wliiidi — Stephens (daiins^ — ^lias "never 
before been attained in any speaker of any 
size." lie that as it may. the results seem 
to indicate that this unit is unusually gttod 
in perfiM'maiice. and the surr^uind may 
have s<unething to do with it. In addition, 
however, there are sipuie other features 
which in:iy have sonu'tliing to Ao with it 
also. l''or example, the construction of the 
s]>eaker iiududes an internal air damping 
system wlii(di introduces ''controlled cusli- 
i(tning. and the m:ignet has a weight i*f 
vnv pound, in itself somewhat above aver- 
age for an H-in. unit. The cone is curvilinear 
ill shape to ])rovide graduated dec(nipling 
to reduce resouaiu-es. :ind the frame is die 
cast ami provided with a citrk-rubber com- 
pound gasket \o provide a tight seal be- 
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THE NEW 




The new ALTEC ' Quartet" (named for its unique 
4 independent volume controls) is the only complete 
amplifier with all of the control features found in 
the best separate preamplifiers phis a full 20 watts 
of power. 

Compare these outstanding features of the 
"Quartet" : 

Six Ini>utx — 'i lo-level for magnetic phono pickup, 
microphone, and tape deck.. .3 hi-level for tuner, 
tape reproducer, and spare. 

Four Major Source Volume Controh allow you to 
pre-.iet the level of any major program material and 
change from input to ini)ut or turn the power on 
and off without the necessity for readjustment. 
D. C. |)Owered program indicator lights for com- 
pletely hum-free operation. 

Guarantied l'> riormance Specificationx: 20-22,000 
cps range, 20 watts (40 peak), 138 db gain, 32 db 
bass control range, 35 db treble tone control range. 

Four Position loudness compensation control... 
continuously variable wide range bass and treble 
controls. . .7"/) n e Position independent rumble and 
scratch filters— all designed to give complete flexibil- 



ity to suit reproduction quality of individual tastes 
and material. 

Tape Recorcliur; Output — provided so material from 
any input may be selected for recording. 

Eqtiatization — A phono compensation curves: 
European, LP, RIAA, and 78 rpm. 1 tape deck 
compensation. 

Quality Construction— an example of the quality 
built into the "Quartet" is its "professional" printed 
circuit. Unlike common printed circuits, all compo- 
nents are attached through riveted eyelets making 
it possible to replace components without destroy- 
ing the circuit. 

Extraordinarily Sleek Desit/n : Dimensions (less 
cabinet) -4-5/8" H, L'5-3/4" W, 7-1/8" D...(with 
cabinet) -5-15/16" H, 14-5/8" W, 8-13/16" D. 

Price: (less cabinet) Walnut, blond, or 

mahogany solid hardwood cabinet, $18.00. 



Write for free catalogue 

ALTEC LANSING CORPORATION A- 

515 S. Manchester Ave., Anaheim, Calif. 
161 Sixth Ave., New York, N.Y. 



ALTEC 
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Fig. 3. The Stephens 81 1 enclosure, 
which »^a5 used for listening tests on 
the FR-80. 

tweeu speaker ami baflde. Still one uiore 
feature is the use of edgewise-wound alumi- 
num ribbon for its 2-in. voice coil. 

We had the pleasure of visiting the 
Stephens plant last February when the 
early development work was being done on 
this model — although we didn't know at 
the time what the final model was to be. 
We did see, however, somethi ng new in 
the method of winding the voiee eoil ftnd 
we saw what a sturdy coil the new method 
made. This is apparently one of the times 
when theory is thoroughly borne out by 
practice. The speaker has a free-air reson- 
ance at 50 cps, and is claimed to reproduce 
from 40 to 15,000 cps. 

The cabinet in which this model was 
tested is 23% in. high, 15% in. wide, and 
11% in. deep — a rather small enclosure. 
It is simple and neat in api)earance, as 
seen in Fig. 3, and might easily be de- 
scribed as unobtrusive. The important 
statement to be made about any speaker- 
enclosure combination relates simply to its 
quality, and this one we would unhesitat- 
ingly place high on the list. 

Efficiency is slightly lower than some of 
the larger and much more expensive units 
— but not so much so that it would be 
considered a ' ' low-efficiency ' ' model — we 
would say it is about average for an 8-in, 
unit. Rut the final word is that it is good, 
for whatever oontributing rensons. K-21 



PILOT AA-920 and AA-903B 
AMPLIFIERS 

Differing basically only in power output, 
these two amplifiers are equipped with 
features which add up to a good over- 
all design, smooth control operation, 
and distortion coniuiensurate with the 
output tubes employed. The output stage 
of the AA-920 employs two 6L6GB's work- 
ing at a plate potential of 380 volts and 
a consequent power output (claimed by 
the manufacturer) of 20 watts. However, 
this rating is at an intermodulation distor- 
tion of 1.5 i)er cent, while Addio rates 
jtower output at the point where IM dis- 
tortion reaches 2 per cent, and in the case 
of the AA-920 this mea.snres 24 watts. The 
smaller AA-903B employs two EI,84 's with 
fixed bias in the output stage at a plate 
supply of 300 volts and a claimed output 
of 14 watts at 1.5 per cent distortion; it 
was measured at 16 watts for 2 per cent 
IM. The AA-920 uses a .tY3GT rectifier, 
while the AA-PnSB uses an EZ81. One 
other difference is in the power amplifier 
section — the 920 employs a 6C4 as a volt- 
age amplifier and a 12AU7 as a "William- 
son type ' ' direct coupled i)air, the first 
section as an amplifier and the second as a 
catliodyne or split-load phase splitter. The 
903B "uses a 12AX7 with the first half 
serving as a voltage amplifier and the 
second as a parajjhase type phase splitter. 
The remaining difference is in the rumble 
and scratch filters — the 920 has S-position 
filters while the 903B has 2-position filters. 
The preamplifier and tone-control sections 
are identical, and even the appearances of 
the two amplifiers from the outside are al- 
most identical — both measuring 4% in- 
high, 13% in. wide, and 9 in. deep, and 
both use the same protective cage housing. 
Both employ 21 dh of feedback in the 
power amplifier section, and both have 
output impedances of 4, 8, and 16 ohms. 

Starting at the phono input, we first 
encounter one feature that has been stand- 
ard with Pilot amplifiers for several years 
— the variable load resistor for magnetic 
pickups. This consi.sts of a 6800-ohm fixed 
resistor in series with a lOOK-ohm potenti- 
ometer calibrated directly in ohms. This 
permits the user to select any value of 
load from 6800 ohms to 106,800. Actually, 
we have never been able to understand 
fully why amplifier manufacturers do not 
offer impedances of, say, 500K ohms, with 
the correct terminating resistor being 
placed at the i)ickup by the pickup manu- 
facturer. On the other hand, of course, 
higli-fre(|uency roUoff for many types of 
liickui)s is sjiecified to he obtained by the 
use lit load resistors of given values, and 



when employed with preamps which do not 
provide any rolloff at all this method 
allows the user to set the rolloff exclusively 
by means of the load resistor. 

The phono preamp consists of two stages, 
the two halves of a 12AX7, with passive 
equalization networks between them. This 
method has the advantage of reducing the 
possibility of overloading the second stage 
when using the high-output magnetic cart- 
ridges — a condition that often results in 
poor output quality with the cause being 
almost indeterminate. Another advantage 
of the Pilot circuits is the inclusion of a 
potentiometer ahead of the first stage of 
the jireamplifier to permit lowering the 
voltage applied and still further reducing 
the possibility of preamp overload. 

Eijualization is provided for T/P, AES, 
RTAA, and NAB curves, together with 
another position direct from a tape play- 
back head. In this position the input if 
switched to a separate jack so that connec- 
tions from phono and tape head may be 
left plugged in permanentl}-. 

The output of the preamplifier section ifi 
fed to the input selector switch, which also 
accommodates tuner, auxiliary, and tape 
amplifier inputs at high level. This switch 
is followed in turn by the first section of 
the two-section volume control, and it if 
followed by the loudness contour switch 
which has five positions and provides for 
fiat resi>onse and for four different degrees 
of loudness compensation. While we have 
net always agreed in principle with the 
loudness contour type of compensation, it 
must he admitted that the user is likely to 
do his listening under conditions where he 
wants either full volume, with its attendant 
fiat response curve, or at some other volume 
level dictated hy neighbors, hours of listen- 
ing, or whether or not the music is being 
listened to carefully or is employed as a 
background to other activities. Since the 
given condition is not likely to change 
rapidly, it does seem logical that the con- 
trol might just as well be calibrated for 
these differing listening conditions, and 
when set to accommodate one or the other 
of the conditions it would remain so for 
an extended period of time. Be that as it 
ma}-, some people will still not accept the 
loudness control, and they may easily leave 
the contour control on the fiat position 
permanently. We still believe firmly how- 
ever, that high fidelity can well date its 
acceptance into the home — as contrasted 
to the gadget room — with the introduction 
of the loudness control, for early hi-fi fans 
were criticized most frequently for playing 
their rigs too loud always. But that if 
philosophising again. 

The tone-control section is located be- 
tween the two halves of another 12AX7, 
and is of the "Sterling" type with lossers 
in both frequency-correcting networks. 
Range of the controls is ± 18 db at 20 and 
20,0n0 cps. In both of these amplifiers the 
preamplifier and tone-control stages have 
their heaters su])plied from a d.c. source 
consisting of a full-wave selenium rectifier 
and adequate filtering. In addition, the 
amplifier-and-idiase-splitter tube is fed 
from this same source, resulting in a hum 
output of the order of 68 db below one 
watt, which is essentially inaudible. 

In ajtpearance and performance these 
amplifiers are rated excellent. One advan- 
tage of the circuit as described is that with 
the addition of either of these amplifiers 
and a stereo head to the tape recorder, one 
has the "makings" of a complete stereo 
conversion to an existing installation. The 
best way to choose amplifiers is to listen — 
and it is believed that either of these am- 
plifiers would give a satisfactory account 
of itself. 
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Fig. 4. The new 
Pilot AA-920 am- 
plifier—a 20-wall 
unit. The AA- 
903B is similar 
in appearance. 
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WEATHERS FM PICKUP SYSTEM 

THE STANDARD FOR COMPARISON IN HIGH FIDELITY PICKUPS 

Originally designed for broadcasting and precise sound engineering purposes, WEATHERS FM 
Pickup has been so- advanced in design and construction, that it can be treated like any ordinary 
phonograph arm under constant home use. It is the "perfect beginning" to professional sound 
reproduction with high fidelity for everyone! Play your records once or a thousand times and with 
WEATHERS you'll enjoy professionally perfect high fidelity that's distortion-free, carefree! 




Perfectly balanced for perfect 
record tracking 

WEATHERS FM Pickup System is the 
only pickup designed and balanced 
at a stylus force of ON€-GRAM. For 
this reason, it perfectly traces all 
the minute record entravings which 
produce delicate overtones and rep- 
resent sound with true fidelity. It 
causes no flexing of groove side- 
walls, thereby improving response to 
high frequencies without increasing 
surface noise. 




Saves records — preserves Hi-Fi 
qualities 

Improper stylus force can ruin high 
fidelity qualities of your records at 
the very first play. WEATHERS, the 
lightest, professional touch, shows 
no record wear even after a thousand 
piays. Your favorite records, your 
valuable records will last a life- 
time-and still sound new! A sap- 
phire stylus on a Weathers pickup 
will last longer than a diamond sty- 
lus on ordinary pickups. 




Distortion-free . . . carefree 
WEATHERS FM Pickup System is free 
of all common causes of sound dis- 
tortion. It does not pick up hum from 
motors, it tracks perfectly even if 
your turntable is tilted to a Ab" 
angle, no leveling necessary! Acci- 
dentally Oroppea, WEATHERS pickup 
floats with feathery ease onto your 
record. Weathers pickup is shock- 
mounted. ..eliminates mechanical vi- 
bration and acoustic feedback. 




MORE than a pickup, 
WEATHERS offers more to 
Hi-Fi 

WEATHERS tone arm and pickup is a 
complete FM system, a virtual. minia- 
ture FM radio stat.on. Its sole pur- 
pose is to pick up and transmit im- 
pulses from your record. Your record 
practically does NO work when played 
with WEATHERS pickup. The result 
always is a flat response from 20 to 
20,000 cycles. 



WRITE FOR WEATHERS FREE BOOKLET ON HI-FI FACTS AND RECORD CARE TODAYl 
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Industries, Oiv. of Advance Industries, Inc. 
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6LAM 

MOUNTING ARM BALANCI SPRING 

- RETAINING fIN 




Fig. 5 (left). Mefzner "Sfarlighf" transcriptian turntable— a 
cantinuously-variable-speed unit adiustable from 15 to 90 
rpm. Fig. 6 (above). Diogrom of the Metzner arm. Vertical 
pivot is a ball bearing, w/hile pickup head is pivoted on end 
af arm, v/hich also raises to change cartridges or clean styli. 



METZNER "STARLIGHT" 
TURNTABLE 

There ;ire still iiiiinv users of liijjli 
fiilelity equiiinient to niioiii tlie need for 
a ooiitimiouslv vnriable turntable speed 
appears important — fortunately most of us 
who are not gifted with absolute pitch can 
get along with turntable speeds which are 
runsidered standard. However, when the 
nectl for continuously variable speeds does 
(MM'ur, it can only be tilled by a machine 
that will provide any spee^I from, say, 15 
to 90 rpm. 

However, it is not necessary that one 
li:ive some special use to which he would 
put a variable-speed turntable for him to 
select this type for a more normal installa- 
tion, particularly when the unit under con- 
sideration has the features and character- 
istics of the Metzner Starlight. Fii). r>. It 
wouhl seem that the only difHculty in using 
a variable-speed turntable for normal- 
speed operation would be tlie always pres- 
ent iloubt that the unit were actually run- 
ning at the correct speed. The strobo.scope 
on the unilersiile of the Starlight platter — 
illuminated by a neon lamp and visible 
from the t0]i through a mirror — always 
keeps you reminded of tu'cnr.-ite speed 
settings. 

-Many readers will not remcndicr the old 
Hrush automobile transmission in which a 
Hat plate mounted on a fore-and-aft axis 
drove a leather-faced wheel which made 
contact anywhere from slightly beyond the 
center on one side (to provide for backing 
up) to the outer edge of the plate on the 
other side of the center for full speed 
ahead. The cross shaft ended at either side 
of the car with sprockets which drove, 
through chains, the two rear wheels. The 
Starlight is a modern ada]>tati<in of the 
same speed-change ])rinciple, and the range 
covers from 13 to 90 rjim smoothly and 




continuously. Otherwise it is much like 
conventional turntables. Flutter and wow- 
are acceptably l()w, and rund>le measures 
a]>proxini:itely al db below a 20-cni/sec 
signal. .\ calibrate*! sc.-ile gives approxi- 
mate speeds (within I or 2 rjnn) and the 
stn)b(>scope ]>crmits setting the speeds ac- 
curately. The unit is attractively finisheil, 
with a satin tinislieil mounting plate and 
4'(trk-an4l-nddier turntable cover. 

The .Metzner arm is shown in iliagram 
form in Fi(i, (i. The nio.it unusnal feature 
of this arm is the jdvoted head at the end 
of an arm which also raises — when the arm 
comes to its stop, the head juvot takes 
over. The head itself is shown in /■'!>/. 7 
in cross section. .\ movable weight, which 
(•(■nsisis of a number of separate ]i:irts so 
as to provide a wide range of adjustment, 
i.< arranged to slide b.-ickward or forward, 
with a satin-finishcl mounting plate anil 
scale. Typically, a cartridge W(ndd be in- 
st:illcd and checked for balancing ti> jiroper 
stylus force with the movable weight at 
the center. If it <lid not come close to the 
normal f<irce, the weight c<ndd be reduced 
by removal of <me or more sections. Fine 
adjustment could then be nmde by moving 
the weight it.Kdf. The range of adjnst- 
nuMit extended from 0 to IM grams with a 
(iE ]>ickui) installed, using the entire 
weight. The arm nn>unting position is 
arranged to be Hji;. in. frinn the center of 
the turntable spindle. 

One interesting feature of the arm is 
the ease with which the stylus is lifteil 
from the record groove — simjily press down 
on the ail.jn.stment knob at the back of the 
head. This is easy to do without the chance 
of sliding the stylus over the surface for 
two or three grooves as the cartridge is 
lifted. 

The Starlight and its matching arm 
provide .an exceptionally attractive com- 
bination, and together they do provide 

v.-Lriable speed operation wl such a re- 

ipiirement exists. K-23 



ELECTRO-SONIC 
LABORATORIES' "DUST BUG" 

Simple and almost primitive in construc- 
tion, the British-built "Dust Bug" pro- 
vides a means f<)r cle;ining records e;isily 
and effectively while playing, ami also 
gives an anti-static protection at the same 
time. • 

This device, Fii/. 8, consists of a plastic 
arm on which are mounted a fairly stiff 
bru.sh and a cylinder of wdiat ajipears to 
be a idece of fine textureil car|>eting. the 
cylinder being pivoted so as to be able to 
rise and fall slightly. In use the brush is 
placed in the starting grooves of a rec<n'il 
before the stylus is lowereil to its surf;n-e. 
The cylinder of carpeting, having first 
been given a light dou.sing with an :inti- 
static solution, follows the brush and very 
slightly co:its the surface with the solution 
.inst after the brn.sh removes the dust and 
lint from the grooves. The brush :ilso has 
the function of tracking the iMist Hug 
:icross tin' re*'(n-4l just as a stylus does 
with the usu:il pickup :irm. 

The ;inti-static solution is ethylene glycol 
— lierniaiu'ut anti freeze to northerners — 
which is either dyed blue to identify it or 
else that is its normal color in ICngland. 
In any case, it does remove — or :it least 
reduce — tin- st;itie (diarge on the record 
surface and after a half dozen phiys the 
surface of the disc looks exactly like a 
new, unphiyed record. Xoise, pops, and 
clicks are gone also, which is, of ccmrse, 
the b:isic reason for the device. 

The pla.stic arm is drilled in two |places 
to .'icconnnodatc both l(>- and ll'-iuch turn- 
tables, and the entire unit is mounted on 
the motor-bo:ird by means of a rubber 
suction cup. Light, fairly inexpensive, and 
vi'ry effective is this device, a development 
of Cecil Watts, who is recognized as one 
of the authorities on i)honograph e(piipme>it 
ill Kngland. This device is highly reccun- 
mendeil and it seems to us as though it 
should be on every turntable — even though 
it does add a little work to getting a 
record played. Kroni the clean record sur- 
faces, though, it seems to be wcn-th the 
I'Xtra trouble. K-24 



AUXIUARV WtlGHTS 
UU AS RtQUIRED TO 
PROVIOC COBRtCT TRACKING 

BOTTOM JVtlCjMT 





Fig. 7. Sectianal drawing of the head an 
the Metzner arm. Weights may be re- 
moved to accommodate even the lightest 
cartridges. 



Fig. 8. Eiectro-Sanic Laboratories' "Dust Bug"— a simple and effective device to 
remove dust and lint from record grooves and to destaticize the entire surface. 
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[duplex® speakers 

12 YEARS OF SUPERIORITY ^QW EVEN BETTER 



The new 

ALTEC 

604D 




Since its introduction t\M.'l\c years ago, the ALTEC 
604 coaxial type speaker has heen the recognized stand- 
ard for use as a monitor speaker in the largest recording 
studios and broadcast stations. 

And now, the new 6041) has even smoother response 
and lower dislortion. 

It incorporates a more highly developed dividing net- 
work with smooth t\\eKe dh per octave attenuation, 
plus a new shelving control adjustable lo every individ- 
ual room condition. 



Other outstanding desiiin features of the new 6()4D 
Duplex are: improved bass cone and suspension, 
smoother high end quality, and redesigned pole-piece 
for a deeper magnetic gap and even less low frequency 
distortion. 

The result is the most fuiihfiii reproduction of sound 
obtainable with a coaxial speaker. Transients are 
virtually eliminated. 

Besides its new features, the 604O still has these 
time-proven elements: annular centering spider and vis- 
coirs damped compliance ... an edge-wound, d. wible- 
insiilated ribbon bass voice-coil which moves in an 
extretiiely deep magnetic gap in order to assu'e the 
same etliciency throughout its excursion . . . fatigue re- 
sistant tangential compliance high frequency diaphragm 
with exponential multiccllar horn. 

Power: 35 watts (M) peak); Ciuaranteed Freijueiicy 
Response: 30 to 22,000 cycles: Impedance: If> jhms; 
Magnet Weight: 5.6 Ihs.; Max. Cone Resonance: 40 
c\cles; Distribution: 90* hor., 40" vert.; Diameter: 
15-3 16: Depth: ll-l'8. Price: $177.00 (including 
network ). 




the 602B 

Features 
NEW HORN 
and DRIVER 



The latest major cjevelopmcnt in the long line of 
ALTEC coaxial type speakers, the 602B nearly equuk 
the 604. 

The 602H features a iieuly developed 3000 cycle 
high frequency driver ^^ith an improved magnetic 
structtue for increased elliciency coupled to an amaz- 
ingly smooth exponential sectoial horn. This type of 
horn, consistently used hy ALTEC, produces the most 
natttrul i eprodiiction of sound of any high frequency 
speaker so far developed. 

This outstanding high frequency unit and horn are 
moirntcd as\ mmetrically within the frame of the base 
speaker to form a t\^o-\\ay speaker capable of repro- 
ducing a guaranteed range of 30 to 22,000 cycles. 

Power: 25 watts (30 peak); Impedance: K ohms; 
Magnet Weight: 2.4 lbs.; Max. Cone Resonance: 42 
cycles: Distribution: 90' hor., 40' vert.; Diameter: 
15-3 16"; Depth: 7-1 4". Price: $135.00 (including 
netwoik ) 




the 601B 

Smallest ALTEC 
DUPLEX 



The 601 H is designed with all of the professiona fea- 
tures found in the larger .ALTEC duplexes. 

Like its larger brothers, the 601 H has an imprcved 
bass cone for even smoother response and lower dis- 
tortion and an improved high frequency drivci of 
much greater elhciency. It also has a new heavy cast 
frame like the 604D and 602H which provides a rigid 
suspension for the bass cone making it impossible for 
the voice coil to become uncentered in the magnetic 
Si' p. 

Power: 20 watts (30 watts peak): Frequency 
Response: 40 to 22,000 cycles; Impedance: S oiTis; 
Magnet Weight: l.X lbs.; Max. Cone Resonance: 55 
cycles; Distribution: 90' hor., 40* vert.; Diameter: 
12-1 4': Depth: 5-5 S". Price: $114.00 (incluJing 
network ). 
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SHOWN WITH fAIRCHIlD ARM AND CARTRIDGE 



ELECTRONICS TAKES OVER 

ACHIEVES 
UNPRECEDENTED 
TURNTABLE PERFORMANCE 



NEwFAIRCHILD 

The only Jiigli fidelity turntable system 
using an Electronic Drive to select and control speed 



Exciting, brilliantly engineered, the new Fairchild E/D brings 
the precision and accuracy of electronics to a component that 
has always been regarded as a strictly mechanical device. 

Gone are the intricate mechanical linkages of the conventional 
turntable — the step-pulleys, cams, rubber wheels, etc. And 
gone with them are the principle causes of turntable distortion. 



The new Fairchild E/D achieves an almost incredible qualify of 
performance. Completely independent of power line variations, 
its speed is precisely regulated and controlled by means of an 
electronic power source. Rumble, wow and flutter are virtually 
iion-cxistent. There isn't a trace of distortion or noise to mac 
the llawless reproduction of the finest inoJern recordings. 
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THE MOST IMPORTANT SINGLE ADVANCE 

EVER MADE 
IN TURNTABLE DESIGN 



Never before has there been a turntable of such precision and quality of performance. 
Through the combined, effective use of modern electronics and acoustical filtering tech- 
niques, Fairchild engineers have succeeded in isolating, and virtually eliminating all of 
the principle causes of turntable distortion. Here are some of the quality-contributing 
factors: 

precision machined, Densite-damped cast aluminum turntable 

coupled to a 

hysteresis-synchronous motor by means of a 

specially designed, 2-stage belt drive which 

reduces motor-to-table transmission of noise and vibration by 

more than 40db. 

speed is selected, controlled and regulated electronically to an 

accuracy and constancy of ±0.15% 

— — regardless of variations in power line voltage and frequency. 

HOW IT WORKS... 

In conventional turntables and in record changers the motor operates at one speed. 
Changes in turntable rpm are effected mechanically — by step-pulleys, gears, cams, rubber 
wheels, and other moving parts. In the new Fairchild E/D turntable speed is changed 
by changing the speed of the motor. And the speed of the motor is changed by altering 
the frequency of the operating current. 



THE ELECTRONIC CONTROL-REGULATOR 

is a variable frequency, voltage-regulated oscillator-amplifier with an unusually high ^ 
order of stability. It can be operated from any AC power line from 85 to 1}5 volts with- 
out regard to frequency. It can be operated with DC, using a simple AC converter, and 
from storage batteries with an ordinary vibrator-type inverter. The quality and stability 
of the output are the same in all instances. ^^^T^^ ) 

The ECR is connected directly to, and operates the turntable motor. It delivers current 
at any one of four frequencies: }0, 60, 81 and 1(1 cycles. With the turntable speed 
selector set for 162/3 rpm, the ECR output frequency is }0 cycles. At ii'/^ rpm, the 
frequency is 60 cycles — and so on through 45 and 78 rpm. Each speed also has its own 
electronic vernier control of ±5%. 



THE TURNTABLE UNIT 

consists of the hysteresis motor, the belt transmission, the turntable, and the enclosure 
for the Electronic Control-Regulator, all mounted on a unitized chassis. Without the 
ECR, the Turntable Unit is a complete, high quality, single speed MV> turntable, and 
can be operated directly from a 60-cycle power line. The Turntable Unit can, in fact, 
be purchased separately, and the ECR obtained at a later date. It is easily mounted in the 
enclosure with an ordinary screwdriver. 



FAlRCHlLCiS^' performance ratings surpass all industry standards 

RUMBLE CONTENT 100% better than nartb standards 

FLUTTER CONTENT 100% better than nartb standards 

SPEED REGULATION 100% better than nartb standards 

(These ratings surpass specified standards for primary professional recording equipment.) 



FAIRCHILD e/d Complete -(-speed system 

turntable unit Single speed rpm turntable less ECR 

electronic control-regulator (ecr) 

HARDWOOD BASE (shock- mounted ) walnut, mahogany or korina 

Visit your FairchilJ dealer for an exciting preview oj the rieu- 'E/D'. Descriptive literature now available. 



S186.50 
99.50 
94.00 
. 31.50 



FAIRCHILD 



RECORDING EQUIPMENT COMPANY 



10-40 45th Avenue, Long Island City ), N.Y. 
www.americanradiohistorv.com 



CHARLES A. ROBERTSON* 



The Magnificent Thad Jones, 
Vol. 3 

Blue Note 1546 

Ah-cnily firmly establislieil :i.s a clialleiitf 
iiig figure on trumpet, Tliad Jones gains 
i-oiisiderable stature in his tliird LP on this 
label as the leader of a small group. The 
deep-rooted vigor of the Hasie siileman 
flourishes on four numbers with a sextet 
and reaches prime state in his solo inter- 
pretation of I've Got a Crush oh You. His 
unfolding of some latent beauties in the 
verse and chorus of the Gershwin tunes 
bids fair to make this record a jazz classic. 

It is also representative of the work op- 
tometrist-engineer Dr. Rudolph Van Gelder 
does for several companies in the studio 
of his Hackensack home and elsewhere. A 
.jazz enthusiast and electronics hobbyist 
since high school days, he began to make 
a career of his two avocations in the early 
days of L.P. When interviewed at his home, 
on a comparatively calm day set aside for 
mastering, he recalled: "The new medium 
brought about a big change for the jazz 
companies. Though there were many prob- 
lems they were not equipped to handle, the 
opportunities for those with foresight were 
great. It became possible for the imlepend- 
ent to make records that really meant 
something. I was fortunate enough to be 
in a position to grow with the industry 
and help some of the companies develop." 

Like many a youth who grew up in the 
1930 's. Van Gelder, now thirty-two, fol- 
lowed the swing favorites and collected 
their records. He played trumpet in the 
school band and tried to emulate Bi.\ Beid- 
erbecke and Hobby Ilackett by wav of the 
phonograph. He still holds the radio ama- 
teur call letters W2TMD, which he earned 
at the same time as he began to make home 
recordings of local groups. Most of these 
interests went with him to the Pennsvl- 
vaiiia State College of Opt(mietry in in42, 
along with an early Rek-O-Kut 12-inch 78- 
cpm recorder. 

When he was graduated soon after the 
close of World War II, his father allowed 
him to design a huge studio room as the 
central portion of their new home. Shortly 
before he opened optometry ofliees in Tea- 
neck, N.J., he made his first professional 
recording in ^946 for the Carousel label. 
•'Joe Mooney was playing .-it Sjindy's in 
Paterson," Van Gelder saiti, "and it fea- 
tured him at the organ ;is lie s;ing ire 7/ 
Br Together Aqain. Al Collins was .inst 
starting with WNKW and took a liking to 
it. It was a great thrill to hear it on the 
radio nearly every day." 

He continued to record for countless 
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small companies and social functions in his 
spare time, while putting his spare cash 
into ecpiipnient. "I ac(juired one of the 
first Ampex tape recorders," he related. 
"The old Rek-O-Kut was presented to 
Stevens Institiite and repl.aced by a Fair- 
child lathe. Hut it was not until LI* got 
underway that my schedule was reverse^i. 
Three-hour sessions stretched to nearly six, 
and there is still a backlog of remastering. 
I am in my Teaneck offices only on Satur- 
days now, mostly for a change of atmos- 
phere and to see old jiatients. 

"Mine is a one-man oi)er;ition and I 
ilou't have time for all I would like to do. 
I devote a minimum of one day e;ich week 
to Blue Note, Prestige, and Savoy, my 
three oldest clients. The jazz labels I have 
recorded are too numerous to mention. 
They include Atlantic, Coral, Debut, King, 
i'aciflc .Jazz, Riverside, and ABC-Para- 
mount. My latest is Signal and I just 
finished a Lee Konitz ilate for Norman 
Granz' Verve Label. 

"Then I master everything pressed for 
Westminster by the Abbey Record Manu- 
facturing Company in Newark. Also the 
Music Treasures of the World, a classical 
mail-order firm. I do considerable work for 
Vox. I went to West Point for their record- 
ing of the organ, besides dates with George 
Feyer ami others. I recently recordeil the 
organ in Madison Square Garden in the 
quiet, early morning hours for ABC-Para- 
mount. These are the sorts of things I am 
always willing to fit into my schedule. I 
would like to do more of them, along with 
classical engagements, as I don't want to 
restrict myself to j.-izz. .\s it is, I am 
usually busy six days and four nights." 

The control room, adjacent to the studio, 
is a comjiact workshop for the com|)letion 
of a disc through the cutting of the mas- 
ter. Though it was set-up on a temporary 
basis for stereo]»lionic sound .some time ago, 
the new control con.sole was completed last 
Janu.'iry. ;ifter ;i year spent in designing 
and buihling it. "it is a real bit of crafts- 
manship by Rein Narma." said Van Gel- 
der. "I first became acqiuiinted with his 
abilities as a design engineer when I ac- 
(juired a Grampian cutterhe.'ul. I think mine 
was the secoml in this country, the first 
going to Reeves Sounil StndiosI I thought 
the companion amplifier was inadequate 
and suggested th.at he design and build 
one of watts. It is the one I still use. 
He also designed and installed the control 
console in the home studio of Les I'aul and 
Mary Ford." 

An arr;iy of four Ampex t.ape recorders 
consisting of two 300 's and two 2aO 's, line 
cue wall ;ind are interconnected for the 
varied recpiirements of stereojihonic sound 



and mastering at 30 ips. Two portable 
-Ampex 350 's are kept re.-idy for field as- 
signments. For the past two years, V;in 
Gelder has owned a Scully automatic lathe 
for mastering. Two bass-retlex cabinets 
fitted with .Altec Lansing B04C speakers 
are fi.\ed to the wall near the ceiling for 
monitoring in the control room. For play- 
back in the studio, there are two back- 
loaded-horn cabinets with Jim Lansing 15- 
inch woofers anil acoustic lens tweeters. 

.Vir conditioning keeps the stuilio at a 
temperature of 70 deg. the year around. 
Focal points are a Steinway concert grand 
piano and an inqiressive marshalling of 
microphones, incluiling six Telefunkens. 
'•There is no universal microphone," he 
saiil, "and I wouhin 't want to describe 
one of my set-iq>s as it might seem to com- 
mit me to one particular tecliniipie. As for 
some of my theories, I think learning the 
sounds a mike can give is of first impor- 
tance. Then it should be utilized to fit the 
music, w-itli the same care a photographer 
employs in selecting a lens. Of course, the 
Telefunkens are likely to ajijiear in a pho- 
tograph of a date, but that rennnds me of 
the story of the comp.-my which recorded 
with one make of microphone and then 
brought out another make for pictures. 

"Just to keej) abreast of the times in 
equipment is not enough. It must be used 
creatively and I find more than twenty 
years of listening to jazz musicians a help 
and inspiration. I know what they are try- 
ing to do and the way they like' to sound 
on a record. And I pride mvself on the 
attention I give new talent. It often hap- 
pens that a young musician comes to his 
first date as a last minute replacement. 
I like to think my experience is valuable 
in determining his proper balance in a 
group he has not regularly played with. 
Should he fail to come through on his first 
record, it will do him more harm than 
good. He might better stay home. 

' ' When one mike will do the job, I never 
use two. Much of my planning today in- 
volves stereo. I have an echo chamber and 
use it when necessary. Like the microjihone, 
it is a tool that can be jiut to good or bad 
use. I try to avoid anvthing that seems 
artificial." 

When asked to cite an example of the 
importance of knowing musicians. Van 
Gelder considered a moment and said: 
"Thelonious Monk, Horace Silver and Mai 
Waldron all come under the general classi- 
fication of modern ]>ianists. Yet each has 
au imliviilual touch, a different sense of 
dynamics ami distinct ideas .-is to the use 
of the piano in a group. If they are all 
recorded the same way, an exact eomiiari- 
son of their sound miglit be provided, but 
the result would be fair to onlv one of 
them. I try to give their separ.ite styles 
full vallie, according to the framework of 
the music. I may also vary my set-up from 
track to track, not treating 'rhythm num- 
bers and ballads the siime way. 

"I worked many years before I first felt 
satisfied with a record. It was the W.alkin' 
date with Miles Davis. When transferred 
to 12-inch this year, it was listed among 
the first ten in the jazz bestseller list for 
a time, .an unusual distinction f(jr a re- 
issm'. 

"It is my wish not to become set or 
sterile in my aiqiro.'ich, though I seem to 
have formeti a style of my own from my 
sense of how :i record should sound. Or so 
some of the words of my critics would 
lead me to believe. I am more interested in 
the opinions of the artists on the d.'ite. 
Happily, I am still able to relax and en- 
joy the work of other engineers. Should it 
ever come about that we all think and 
operate alike," Van Gelder said with a 
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UNIVERSITY ANNOUNCES THE VERSATILE 



MODEL 



CLH 

WIDE-ANGLE 
PROJECTOR 





EXCLUSIVE OMNI-DIRECTIONAL MOUNTING 




Horn hell rotates full 360° on its axis, while the 
*U' mtg. bracket provides better than 180" vertical 
and 360" horizontal adjustment of projector posi- 
tioning. Thus, sound can be distributed in any 
direction regardless of projector locution. 



USE SINGIV OR STACKED 



The 'U" mounting bracket 
of the Model CLH is spe- 
cially designed to link two 
or more projectors into 
any conliguralion, achiev- 
ing e.xfu fly the sound dis- 
tribution pattern required. 
Even diagonal or alternat- 
ing projections arc just as 
easy to achieve as "stand- 
ard" patterns. 




"TUNE OUT" ECHO & REVERBERATION 



ooo 



The unique pin-point ad- 
justment possible with the 
CT.H at last provides the 
long-awailed answer to 
coverage of "dead spots" 
and control over trouble- 
some echo and rever- 
bcrai ion — regardless of 
structural or physical 
placement limitations! 



VERSATILITY & ADAPTABILITY UNLIMITED 




Meets every soundcasting reqinrement. Use the CLH 
wide-angle projector with any University driver to 
get exactly the frequency response, etTiciency and 
power handling capacity you need. [lere is depend- 
able performance and real economy— for actual 
dollar savings you can count on year after year. 



SPECIFICATIONS: Air Column. 4</j ft.; Horn Cut-off. 120 cps; Dispersion, 
120O X 60 ; Bell Mouth. 21 Vz" x 1 1 '/j"; Depth (less driver). 20"; $44.50 List. 

UNIVERSITY LOUDSPEAKERS, INC., 80 SOUTH KENSiCO AVENUE. WHITE PLAINS. N. Y. 





THE MOST COMPLETE SELECTION 
OF DRIVERS IN THE INDUSTRY NOW 
AVAILABLE FOR USE WITH THE CLH 




Model PA-50. Features extended high 
and low frequency ran^c. highest con- 
tinuous duly power capacity, ureatesl 
conversion efficiency, husky built-in 
multi-match transformer with (crminals 
conveniently located at base of unit. The 
answer (o (he toughest sound problem. 
Nothing finer! 

Rrtpnntr: 70 tO 10.000 cps. Potvrr Ca. 
paritv! Full Rangr 50 watts; Atljuttcd 
Range* JOO tt (i».v; Un I'ricv: $57 JO. 




Model PA-HF. For applications requir* 
ing the greatest power handling capacity, 
maximum sensitivity, widest range fre- 
quency response, plus rugacd lifetime 
construction. Completely die-cast alu- 
minum housing. Increased sound output 
cuts amplifier requirements in half! 

RfMpnntp: 70 tO 10.000 cps. Pourr Ca. 
parity: Full Rangr 50 wattS; AHjutted 
Ranfic* 100 watts; l.iti Price: $47.50. 




Model SA-30. "Battleship" construction 
for maximum durability against abuse or 
in hazardous environments. Completely 
die-cast aluminum housing and built-in 
matching transformer for connection to 
high impedance lines or "constant volt- 
age" systems. 

Rvtpon%r: HO tO 10.000 cpS; Potcer Ca- 
pacity: Full Range .W wattS; Adjuttcd 
Range* 60 watts; Litt Price: $47.50. 




Model SA-HF. Will deliver that extra 
punch needed (o cut through heavy noise. 
Use for speech or high quality music. 

RetpunMc: HO tO 10.000 CpS.; Pawcr Ca, 
pacily: Full Range .W wattS; Adjuttcd 
Rang* * 60 Haiti: Li%t Price: $36.00. 




Model MA-25. Low in cost, high in 
quality, featuring high etliciency magnet, 
tropicalized 2" voice coil, "rim-centered" 
breakdown-proof bakeltte diaphragm. 

Hetp-n,te: H5 to 6500 ipS.: Pttwer Ca. 
parity: Full Range 25 wattS; AHjuiied 
Range* 50 watts; Litt Price: $27.50. 

•'■'"» sinnise lutftmlrt! 'U haT» t ul-off. 

ACCESSORIES 

2YC Connector enables two driver units 
to be used uith one CLH trumpet for 
up to 200 watts output. Now you can 
get the Super-Power you want. ..when 
you want it. using standard stock drivers. 

PMA Adapter fits standard Vi" dia. 
threaded pipe to the CLH 'V mounting 
bracket. Takes the headache out of 
mounting on pipe! 
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isliuckle, ''it would be a dull dav for the 
record buyer. ' ' 

The shift to LP brought a special set of 
problems and a series of crises to the in- 
dependent jazz producer. Classical com- 
panies had a backlog of longer works, or 
(!Ould turn to European tapes. But the new 
medimn saw the collapse of many of the 
small jazz concerns which mushroomed 
after the war. That Blue Note was among 
the more fortunate stems in part from the 
fact that its first session in 1939, with 
tileade Lux Lewis and Albert Ammons, re- 
sulted in the first 12" 78-rpm jazz piano 
discs. Alfred Lion, its founder and head, 
believed jazz should not be confined to 
lO-inch space and assembled an imposing 
catalogue of five-minute sides. These proved 
economically attractive on 10-inch LP's, 
and served as a stopgap until new methods 
of production could be established. 

As Lion tells the story of those days; 
* • With several other companies, we used 
a Broadway studio employing as engineer 
Doug Hawkins, who has since gone to 
Mercury. Around 1952, I learned it would 
not give its engineers tbe modern equip- 
ment needed for high fidelity sound on LP. 
£ had liked the sound on a Gil Melle record 
and this led to Van Gelder. I found that, 
like Hawkins, he combined technical skill 
with a good feeling for jazz. He also bad 
top-notch equipment and was intent on 
making better LP 's. If there was anything 
□ew in the wind as to equipment, Rudy 
would get it, no matter what the cost. lii 
that respect, he is still a pioneer and tries 
to be a step ahead. But Rudy is more than 
an ordinary engineer in his knowledge of 
jazz, and the way he applies it to the re- 
cording of different musicians puts him, to 
my mind, in the class of a creative artist. 

"The association has been happy in 
every way. Even the news that the 10-incli 
LP was on the way out, turned out to be 
a boon. There were 120 of them in our 
catalogue and a program of remastering 
was started. It is enabling us to get rid of 
early LP sound as, thanks to Rudy, the 
12-inch reissues are a big improvement." 

Prestige, another of Hawkins' clients, 
soon followed. Its head Bob Weinstock, 
who remembers that trying period well, re- 
called, "It was discouraging to have a 
good date spoiled by poor sound. I was 
thinking seriously of getting out of the 
business when we tried Van Gelder. Not 
only did he give us good engineering, but 
he has a thorough understanding of how 
a session should be handled. I always feel 
he has personal interest in what we do." 
On the recommendation of Marion McPart- 
land, Savoy became a client soon after. 

As the oldest jazz label in uninterrupted 
operation, Blue Note still reflects the per- 
spective of the record collector. For Alfred 
Lion began to delve into the archives of 
jazz in Berlin, where he was born forty- 
nine years ago, when the Sam Wooding 
band paid a visit in 1925. He began re- 
cording with the idea of preserving some- 
thing that might otherwise be lost. The 
first sessions with Amnions and Lewis were 
made with just enough money to pay the 
musicians and the studio. The capital for 
the pressings came later. Since then, he has 
presented an impressive list of artists, from 
Art Hodes to Horace Silver, on their first 
dates as leaders. Many were recorded when 
tbey were known only to other musicians, 
often Lion's best talent scouts. But the 
final criterion is his own judgment, based 
on a knowledge gained as a collector who 
has owned or heard every worthwhile jazz 
record. 

Francis Wolff, a boyhood friend of Lion, 
joined the firm in 1940 and has made good 
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uHe of his hobby of photography. He takes 
hia Bolleiflex to every session and all cover 
photos are his. As art director, he consults 
with various typographers on the layout. A 
design by Reid K. Miles for the George 
Lewis album, Vol. 2, won the current Bill- 
board award as the best jazz cover of the 
year. 

As for the future, Lion intends to go 
along uncovering new talent and giving 
established musicians a platform to speak 
from. ' * We have firsts by pianist Sonny 
Clark and trombonist Curtis Fuller coming 
up," said Lion. Horace Silver is now 
under contract, along with Jimmy Smith, 
Johnny Grifiin, Hank Mobley, and others. 
The Art Blakey percussion date was a little 
out of the ordinary for us. If the oppor- 
tunity develops, we will do more things 
like it. Personally, I am devoted to the 
small groups." With Van Gelder and Lion 
teamed together, a dull day for the jazz 
collector seems remote. 

Illustrative of the benefits of giving a 
jazz musician his head on his own session 
are the three collections by Thad Jones on 
this label. They are uncensored expressions 
of the progress he has made in bis three 
jears with the Basic band and as sideman 
on numerous recording dates. Such esti- 
mable training grounds can be stagnating 
for the bright student, unless he is allowed 
to do some original research, as here, and 
turn in a thesis or two. His fluid improvi- 
sation and rounded tone indicate that the 
big band is still an excellent school for a 
trumpeter. 

On four numbers, Jones is joined by 
trombonist Benny Powell, an associate in 
the Basic brass section, altoist Gigi Gryce, 
pianist Tommy Flanagan, bassist George 
Duvivier and drummer Elvin Jones, bis 
brother. His originals Slipped Again and 
Thadrack are bright exercises for all, taken 
at a fast clip, as a warmup for inventive 
choruses on a rhythmic theme in close to 
nine minutes of Let's, where his powerful 
horn extends the microphone. Ill Wind is a 
melodic introduction to the sublime I've 
Got a Crush on You. Accompanied by Max 
Roach, Percy Heath and pianist Barry 
Harris, Jones gives it a clns-sic sweep thnt 
is not to be missed. 

Mose Allison: Back Country Suite 

Prestige LP7091 

Mpiiiuries of a hoyhood spent nmonff the 
hywnys of thp DHtn are distillpd In ten pithv 
sketches, all carrying tho oHsence of the hlues. 
whlcli form the long Back Country Suite. 
Mose Allison wiis horn In Tippo, MiMSisslppi. 
in 1927, and renrhed maturity with recollec- 
tions of a generation of down-home bluen 
nrtlsts. After graduating with a B.A. in Eng- 
lish from the University of I.rf)Ui8lana. and 
service in the Army, he turned to music. This 
Fehrunry, he hccame pinnist in the Stan Getz 
Quiirtet, whose iiuditors niny have heen for- 
tunate enough to hear jmrts of the suite. Ills Is 
a lean, economical style, at its most revelatory 
reminiscent of the flaslieM of light foimd in 
the solos of Eurreal "Little Brother'* Mont- 
gomery, and he moves knowhigly throtigh 
many aspects of Itlues piano. Though some of 
tlio sketches might benefit from further devel- 
opment and It l« possible the suite would he 
strengthened by fewer of them, it is a most 
astonishing and rewarding composition to 
come from a young pianist. That his first LP 
should please Itotli traditionalists and moii- 
ernists makes it ail the more eucouraglng. 

Taylor I^a Fargnc. bass with the (Jetz 
group, and drummer Frank Isoia give him 
secure support. Allison sliows a more con- 
temporary style on liluchcrru Hill, I Thought 
About You, You Won't Let Me (lo, and his 
original In Snlah. On One Room Country 
f^liark, and one number in the suite. lie sings 
in a southern version of tlie ITongy Cur- 
tnirliaei twang. 



Lee Koniti Inside HI-FI 

Atlantic 1258 

Thf albuHi title comes from the cover 
l)hotograph of the artist taken through a 
foreground of equipment in Rudy Van Gelder'f 
sound salon. The look inside Lee Konits, 
provided by the eight pieces, shows him to 
have mellowed considerably since his Lennie 
Tristano days. His alto has lost much of its 
anemic quality and sounds almost well-fed. 
His recent experiences with the tenor saxo- 
phone are detailed for the first time on rec- 
ords, and Its tone is so full that it becomee 
gorged with riches for a politely-honked burp 
near the end of the concluding Indiana. Al- 
together, his is a warmer, more human i>er- 
sonality, suited to tbe father of five children. 

Gathered about him are Tristano graduates: 
Hilly Bauer, guitar, and Arthur Fishklnd, 
bass, on the alto side; Sal Mosca, piano, and 
reter Ind. bass, on tlie tenor side. Twenty- 
year-old Dick Scott is drummer throughout. 
It is an improvised session and the Tristano 
influence is felt only when it fits in the con- 
stantly evolving flow of ideas. Rather than a 
base it is applied, especially by Bauer, as a 
pastel coloration of a stronger pulse. The 
Konitz originals are Kary'H Trance and Cork 
'N' Bih, named for the nitery where he was 
playing when the record was released. Ind 
has a cogent solo in his Nesuhi's Instant, and 
the standards All of He, Star Kyea, Kvery- 
thiuff Ha{i{ienn To Me. and Kueet and Lovely 
complete the bill. 

Art Pepper Meets The Rhythm Section 

Contemporary C3532 

West t'oMHt altoist Art Pepper was intro- 
duced to the rhythm section of the now dis- 
banded Miles Davis group in the Contem- 
l>orary studios last January. Pianist Bed Gar- 
land, bassist Paul Chambers and drummer 
i'hiily Joe Jones have the benefit of having 
played together nearly a year and a half and 
are well equipped to Inspire the former Ken- 
ton star. For this is a spontaneous session 
and Pepper did not know It was arranged 
until the morning of the date. At thirty-two, 
lie bridges the swing-era with more than 
seventeen years of playing and is appreciative 
of dixieland. Pew musicians of his age have 
as many resources to draw on, and it is a 
substantial bag of goodies which he strews 
throughout the nine numbers, following a 
relaxed Jazz Me Blues with the intricacies of 
<*hano Pozo's Tin Tin Deo. 

Garland collaborates witli liim in Red 
Pepper Blues; Chambers In Waltz He Blues. 
Ills own Straight Life is an unmitigated shout. 
In the standards Imagination, Stnr Ei;c8, and 
You'd Be So Nice To Come Home To, lie shows 
a talent for playing upon a phrase, dropping 
a reflective touch into an emotionally positive 
statement. The concluding Birks' Works Is 
another proof that West Coast men should 
meet this sort of rhythm section more often. 

Gigi Gryce and the Jazz Lab Quintet 

Riverside RLP1 2-229 

-\s i-ontrasted to the established unit or a 
pickui) group, the Jazz J..ab Quintet is de- 
scrilM'd as a cooperative. In this case, it 
means that compatible musicians are banded 
together under a nominal leader, and have 
made reasonable preparations before the re- 
cording date in the hope it will help in 
getting bookings. Altoist and leader Gigi 
Gryce Joins with Donald Byrd. the rising 
young trumiwter from Detroit, in a rework- 
ing of the basic bop formula, freshening it 
with well-thought-out, well-arranged passages 
designed to give impulse to the rhythmic and 
melodic ideas of the soloists. 

The Increasingly popular practice in these 
circles of taking an old tune and showing 
how much inventiveness can be applied with- 
out straying too far from the melody Is used 
in Zing Went the Strings of My Heart and 
Lore for Sale, which is imt into (1/** time. 
Pianist Wade I^egge contril)Utos the ballad 
Geraldine, and has a highly individual blues 
solo in straight .ihead. Gryco's Minority and 
l.ee Seai-*s Wnke Up ! are uptempo romps, 
llrummer Art Taylor knows liow to make 
himself felt without intruding on the soloists, 
and is helped by Wendell Marshnll. former 
KIHnptnn bass. 
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Sonotone announces a true 
coaxial speaker system for only $79.50 




BIGGEST HIGH-FIDELITY VALUE IN YEARS 



Count on Sonotone to bring you all these big-cabinet 
features at a price you can easily afford. After all, 
Sonotone's been up to its ears in acoustical research 
for 30 years! 

The "110" speaker system is ideal for any home use. 
It's styled to fit any decorating scheme. It can be 
placed anywhere in the room. And if you're thinking 
of two-system stereo, two " 1 1 0" systems are exactly 
right in size and price! 

Ask to hear the "110" at your dealer'sl 



The Sonotone "110" Loudspeaker System 

Speaker CA-12 12-inch coaxial 

Power handling capacity . 10 watts 
Frequency range .... 40-14,000 cycles 
Resonant frequency ... 50 cycles 
Crossover frequency . . . 2000 cycles 

Impedance 15 ohms 

Flux density 12,000 gauss 

Cabinet: 30" x 14" x 20". Available in mahogany, blond or 
walnut hand-rubbed finish on birch. 

Shipped with CA-12 installed. Shipping wt.: Approx. 50 lbs. 
Price: $79.50 Slightly higher in the West 



Or for full information, send coupon 



Electronic Applications Division 



SONOTONE CO RPORATION 

Dept. LA-107, ELMSFORD, N. Y. CIIY _^ ZONE SIAIE 

LA-107 
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HlTEC LANSING 436A 

COMPRESSOR AMPLIFIER 



■li 











, first choice for paging systems 



In plant paging nytiiema where rugged dependabUitij 

and economical operation are prime requirements, there is no 

substitute for AUec Lansing*s ^36A compressor amplifier. 

The 436A costs $140 less than its closest competitor, yet 
features such low distortion and superior performance that it 
has found wide acceptance in the recording industry. The 
small, self-powered unit occupies only 3j.^ inches of rack space 
and provides line level output and automatic gain control for 
all PA and industrial installations. 

Front panel contains meter to indicate db of compression, 
a power switch, fuse and pilot light. The input employs a high 
impedance transformer which can bridge a 600 ohm line or 
the output of the 1510A and 1511A preamplifiers. The 
output transformer provides load taps of 150 and 600 ohms or 
may be operated directly into the high impedance input of 
the 15*J0A or 1530A amplifiers. 

P>equency response is nominally ± 1.5 db from 30 to 15,000 
ops gain ol db, and compression threshold -2 dbm (output). 
Distortion with 25 db of compression is less than 2''/, , 35 
to 15 KC. Output level at 30 db compression is +19 dbm. 
The attack time is approximately 50 milliseconds with 63*/^ 
recovery in 1 second. 

Other CoiApressors Available Soon- 438A high gain , built-in preamplifier 

439A 30. 250. 600 ohm input 



Dept. APIO 

1515 S. Manchester Ave.. Anaheim. Calif. 
161 Sixth Avenue. New Yorkl3. N.Y. 

A SOUND REPUTATION 
SECOND TO NONE 




Frank Sinatra: A Swingin' Affair 

Capitol W803 
Joe Mooney: Lush Life Atlantic 1255 

Twn ;;rjMlilJih's of Krniik I)jiil<'y's rpiiowiiol 
ami Ijiitientrd Xcw Jorsfy s]iut are presented 
in aMmin-s piirveyiiiK the lyrieMl vocii! phni.-;- 
iii;: which started wlieii tliP Meadowbrnuk was 
in its lieyclii.v. Kraiili Sinatra ^ives al>le trejit- 
niont to fifteen swinfi-prn tiitiL's. supported hy 
tlie Nelson Itiddle strings nngrnented l»y some 
of ilio ja-/-/ notaliles used on a receut Nat ' 'ole 
<hite. 

AInninns .loe Mooney lutw owns liis <pwn 
small fliih in Kloridn and favors the more 
intimate ehanihof style, lie arcoinpanies hint- 
sell' on the Mainntond or;;an. aided by guitarist 
I>ee Uohinson. hassisi Milt llinton. and drnm- 
iner < ).sie Johnson. His thoron^h nnisii-ianship 
is conveyed in a well-halanced program of ten 
nninhers from the title tune to Hare You 
Mt-t Miss Joins. 

June Christy: Fair and Warmer 

Capitol T833 

Judy Garland: Alone Capitol T835 

Two emiiu-nt vocalists eliange styles as the 
Misty Miss t'liristy h-ts u little sunlight in. 
and Judy (iarland turns to the alonencss of 
Hff Mmelf ami Me and My Shadow. I'ete 
KuKolo provides a lifiht. airy backing for June 
in a dozen ra<Iiant selections such as / Want 
To He Ilappn an<l an appealing Iteuarc Mf/ 
Heart. Judy is supporte<I by the tJordoti 
Jenkins striiiKf in eleven numbers, but her 
v()ice hardly tieeds to travel so far through 
('apiiol T«>wer's subteri-anean echo cliandiei-. 

Robert Mitchum: Calypso— Is Like So 

Capitol T853 
Alberto Calderon: Calypsomania 

Tropicana 1203 

Itefore Itelafonte upset the applecart, part 
of the charm of the calypso fraternity was 
that so few bothore<l to try to sing, preferring 
a town-crier sort of recitative. This is the 
trail Robert Mitclniin follows in twelve charac- 
1 eristic numbers, accompanied by an a<lmir- 
jible chorns and a strong beat. He listened to 
local champions while spending ten inonihs 
on location in Trinidad ami picked up a few 
tiew items. 

I'epo Itilyeti's originals for the Alboito 
Calderon conjunto orchestra are more in a 
dan<ertble Lai in- American vein. Xormn Cal- 
doron. the Liat of South Tacilic. shares vocal 
duties with Tony Martinez in a <lozen nutn- 
liers. Caldpfoii features the limbales in .W<n// 

Eddie Barnes: Honky Tonk Piano 

Audio Fidelity AFLP1827 

One time aeeumpanist for Texa.s Gnimui 
and man about the theater. Kddio Itarnes has 
spe4-iali-/ed in dusting oft the old-time pianola 
style for the past Hvo years. Me has acquired 
a facilily of invenlioti, and coupled it with 
the vaudevillian's sense of dramatic timing, 
to i-eereate the day of the harherslmp ballad, 
iiiinslrelsy. ami the free Inneh. His world is 
still inhabited by Hal i<aX, Little S'eU.'f 

Kffhi and I'tgriy H'Xeitl. 

In a dozen atmospheric tracks, ho affords 
the oppnituiuty t«) clog lo Turk l/c to .V/cf/j. 
waltz to Sf/iiiiiatlin aiHl Time Ct'Cloclc, ami 
hiirmoruzo to / Ain't Got Xohodtf, .}foonlir/lit 
ftn the dani/rs, pic. Worth liavitig on hand to 
slip into the breech at that party where the 
piarust gives out early in the evening. Skilled 
;ii iu lit ioners of ragtime are well represented 
oti IJ'. but ordy Marnes 1ms rewire«l the 
nickelodeon foi- today's sound. 

Sabicas: Volumes One and Two 

Elektra EKL 117 and 121 

Long an integral part of the i*armen Amaya 
troupe. Sabieas is not unknown to those who 
have obsei ved him in public performance, oi- 

lioaid him on r ndings against the eonniei- 

rliythtiis of dirking heels. As presented here, 
lio is the gieai tlanienco art ist known to 
other j;niiarisis who match wits and terh- 
uiqne with liiui on tour, tir in his Mexico City 
home, as he iilays for himself and their amaze- 
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iinMir. 'J'Ih'.v Ii;ivc the ex|n'i-t's h'sihtI ami awo 
IVir- (lis jibiliiy to hivi.'iit in-w variations nii tlip 
tra«liii<tnal paiI«Mii.s. Itiit «nn' nrcU not lio 
vcrwMl in tlauifrico In catch tlie fcvor of his 
mioiioii as his flyiiij; fiimi'rs delineate the 
dynanih' snhtU'tios af tiw inst lUiinMir. 

The lirst vohiiiM' is a rcpicsentativ*' c'dlpc- 
ti»ni of tin's*' inoUt's : Itulcrias, I'orrnca. l-'an- 
danp). Alc^iias. Soh'art's. etc. It is also avail- 
al>h' on stiTfophonic tape. 

la X'olnriH' T\v«», his ;:yps.v iinjit;inaIion is 
to woi k on ai r jiiiKornenls of more familiar 
ihonios. As lie cannot read or wi ile music. Iiis 
improvisations arc those of the momeat. 
thoiitrh his choice of selections peiriiits hira to 
apply aa insight as valid as that of the coia- 
poser. 'I'here are Lecnona's Maltit/ufiia. Monti's 
'':r« »■</</;*, Oyanpnren's Fantasia Inva and Kim- 
sky-Koi'sakov's Caitrivrin l-JsftaHOl. 

Five of the eleven iniiiibers have an addi- 
t ional guitar track thront;h intiltipte reeord- 
iuK. In Milamjn Flnmmco, his own composi- 
tion liased on an Argentine theme, he is joined 
by his brother Dieiro ('asielloii. His variations 
on Cran ,/utii by 1'arii'ga includes a startling 
siian' drum effect. ol*t allied by crossing the 
two bottom strings. 

Leonard Ui[dey recorded the first volume 
ia the ICsoterie stndio.s and moved to Stein- 
way <'oiicert Hall for the second. There is 
little difference in the excellent sound on both. 
If n choice must be made, it should be baaed 
oh a preference for the tiery gypsy flamenco 
of the tirst as opposed to the more readily 
a|)|irebensilde second volume. 



Pit Stop 



Riverside RLP5003 



After releasing two allnims of the sounds 
of sport cai's, Itivt'isiile tiew its e<inipmeat to 
the Uahainas to tell the story of the Nassau 
Trophy Races of Itecember, J!»r»ri, by nieans of 
the tape recorder. Against a backKroiind noise 
of tortured metal and rubber, some of the 
tlraina behind the scenes is conveyed by nieans 
of interviews and the eavesdro|»piiig iiucro- 
piione. Itetailed are the teebuical insiK'ction 
and practice race, a hectic driver's meeting, 
the Le.Mans start, the tension in the pit as 
rcil coral tears tires to shreds, followed by the 
anticlimax of the post mortem. 

Mill (Jrauer, Itarrett <'lark. and Hay Kowler 
made the trip with the exiH-rience of Sebring 
iH'liind them, and are able to take the mikes 
to the side of the cars as they come in. They 
bad anticipated the availability of CO-cps cur- 
rent, hut ended hy hitching their powerline to 
the generator in (ieorge Tilp's traveling ma- 
ehine shop. I'liil Hill. Stirling Moss. Carroll 
Shelby, and the laie Marquis de T'ortago are 
among the drivers interviewed. I'ull length 
LI''s on the experiences of each have been 
tajM'd and are in product ion. though tin* 
I'ortaKo has Ih'cii withdrawn foi- the jirepara 
tion of a meiiiorial album. 



Susan Reed 



INTRODUCING 



Elektra EKL116 



*)f the nineteen soims sung by Susan lieed. 
the majority are familiar to her friends as 
she has delivered them across the eouniry in 
more (ban a decade of ttairing. accompanying 
herself on harp and zither, rrevions recorded 
versions are supplaiued by the superior sound. 
New are three Louisiana folk songs from the i 
doeiiiiientary film 'J'hr l'irofni''Mnkrr. marie in 
ei'lebration of the 2t)()tli Amiiversary of the 
migration from Arcadia. Xova S<'otia. to the ' 
Itayrm. Mirhif Itanio. '/.rlUnr and ISur. (!ur ' 
are all weleoine additions lo her repertriire. 
She arranged them for harp and sang them 
as backKrouiid niiisie in the film, the objeet of 
prizes awarded at the \'enice I-'ilm Festival 
and the bMiubiirgli l-'esiival. 

Bobby Hackett: Gotham Jazz Scene 

Capitol T857 ' 

When Itobby Ilaekeir returned with his 
eoniel to the jazz scene last Xoveniber. he 
found an eager audit-nee at Uie V(iyji;:er Koom i 
of Hie Henry IludsfUi Hotel. Tluit his new 
band eiijnyed a lieart.v sin-cess is due in no 
siiia II way to the breadth of mii lerial and 
styles also heard on its tirst record. There 
are toothsonie freshen ings of 1 / Ihf Juz; , 
Hand Half. Walnrhw HImch. forml i'hui> < 
and Tin Uuuf lllurx. kieked ahun: by the . 
solid tuba of .lolin Ih-ngler. Hiek L'ary pl:i.vs I 
(Condnitrd im fKtffr loj) ^ 




the speaker that opens 
a new world of sound! 



For years, engineers have strivod to achieve really BIG SPEAKER PERFORMANCE 
IN SMALL SPACE. Toilay. we can say it has actually been done! Because the 
Amiette Sr.— the newest of hi-tidelity speakers employs all the features of systems 
many times its sizel It is a two-way speaker system, with true Helniholz construction. 
It has an extremely wide frequency ran^e (45-17,000 cps), and an amazing balance of 
natural sound. Yet it pives you all this in a cabinet measuring only 22" wide x 10'/^" 
deep X 27" high, including matching legs! See it today, hear it today . . . you'll recog- 
nize it as the perfect answer to the problem the hi-lidelity industry has long sought 
to solve -BIG SPEAKER PERFORMANCE IN SMALL SPACE! 

In )Hithoyt\ny $G9.50 In irnluiit or blonde 974. SO 



For Small Space without Sacrificing Quality 



Super!* two-way speaker performance 
in a cabinet that measures 11 x 2'.i% 
X 10. Use as a consolette (legs avail- 



able ) or place on ta!»let bookshelf, any- 
where! Richly grained Brown or 
Blonde Tan Leatherette covered case. 
$4>9.50 — -J brasH leg^i $5.H'>J 



KINGDOM 



PRODUCTS, Lid. 



crclnsivc U.S. distrihutors 

514 Broadway, New York 12, N. Y. 



worth G-OSOO 
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ULTRA-LINEAR II* 

Significantly better-ol course-because it 
features a new feedback system in tlie proven 
Acro-Developed, Ultra- Linear circuit that 
sets a new standard of stability in amplifier 
performance. 

Significantly better-the heart of the 60 watt 
Ultra-Linear II amplifier is the Acrosound 
TO-600 output transformer which provides a 
degree of feedback unaffected by the im- 
pedance of the speaker system. 

Significantly better-the Ultra-Linear II am- 
plifier is Supplied in kit form with all critical 
wiring preassembled on a rugged printed 
circuit board . . . Simple construction requires 
only 2 hours' assembly time. 



Significontly better in every woy: 

RATED POWER OUTPUT-60 watts 
IM DISTORTION-less than 1% at 60 
watts 

HARMONIC DISTORTION-Less than 
1% between 20 CPS and 20 KC at 
power output within 1 DB of 60 watts 
SENSITIVITY-1.8 volts RMS for 60 
watts output 

OUTPUT IMPEDANCE-4. 8. 16 ohms 
TUBES-2-EL34/6CA7, 1-GZ34. 1-12AX7. 
M2AU7 

DAMPING FACTOR-Variable 0.5 to 10. 
HUM-90 DB below rated output 
SIZE-7" X 15" X 8" high. 
WEIGHT-30 lbs. 

Price $79.50 complete with all com- 
ponents. $109.50 wired and assembled 
(slightly higher in West) 

* Pjlen) Pefldin2 
Available at leading distributors 

I Pleasesendliteratureonillustrated Ullra-Linear II Amplifier * 

Name 

Address 

City State 

ACRO PRODUCTS COMPANY 

369 SHURS lANE, PHILADELPHIA 28, PA. 





^ward Zatnall^nby 



1. FM/Q 

Some renders may have noted an ad in 
this majjazine for a new and higlily effi- 
eient FM antenna system with the above 
title. 1 (lid — at a moment when I was in a 
very receptive mood ; the ohl TV antenna 
on my Connecticut rooftop had developed 
11 short somewhere in the transmission line 
which by a disastrous oversight had been 
buried behind a complete insulation job. So 
1 wasn't getting my own radio program, 
100 miles away on WNYC in New York; 
I had to chock it on AM and was able, 
through the hiss and roar and explosions. 
Just barely to recognize the faint mid- 
range sound of my own voice and so know, 
at least, that my weekly tape liad arrived 
safely. 

Coui)le of months later the FM/Q was 
delivered to me by its chief proponent in 
the Ajjparatus Development Co., of nearby 
Wethersficld, Conn., Mr. L. F. H. Carini — 
but I was away J next time he dropi)ed in, 
weeks later, we got as far as figuring out 
1 needed so much transmission line (per- 
forated 300-ohm) and so nmeh new guy 
wire, galvanized, to replace the rusty stuff 
that still managed to hold my TV mast 
more or less np. And the visit after that, 
though we got a good start on tearing 
things out and re-installing, a providential 
rainstorm (providential for our parched 
crops) halted operations just as we hooked 
the line up temporarily to the antenna — 
which we left lying lop-sided on my semi- 
tlat roof. 

Now you-all know what's usual with FM 
reeci>tion in respect to distance-getting. 
When FM first came along, we were told 
that it was strictly limited to 100 miles or 
line-of-sight (whichever was nearer), that 
effective reception was in effect local and 
immediate-surroundings, that stations on 
the same frequency could thus be placed 
geographically fairly close since the 
.stronger station would blank out the 
weaker one very nicely if there liapi)ened 
to 1)0 any unlikely overlap area. No static, 
no fading, etcotc. 

That was before FM sets started to climb 
on the increased-sensitivity bandwagon. A 
few years hack, I reported what it was like 
to have one of the new higher-sensitivity 
FM tuners on hand in the country, well 
away from any metropolitan district. My 
early Fisher had me amazed, bringing in 
various stations 'round about, pulling my 
own station, WNYC, out of the distance on 
most days, and all this on my TV antenna, 
which though it had the necessary two con- 
nections was obviously not intended for my 
particular use, receiving the FM band. 

That tuner was rephiced by Fisher's 80 
series AM-FM model, the one with the two 
meters, and after something like two years 
— it has never been serviced or aligned or 
tinkered with since the day it arrived — it 
is now picking the most extraordinary 



things out of thin air, thanks to the FM/Q 
antenna, which we finally got properly in- 
stalled a few weeks back. The combination 
is crackerjack. 

FM/Q is a highly directional antenna, 
a broadband yagi, and it is more than just 
bi-directional — it is dead at both sides and 
rear. Darned close to it, anyhow, as far as 
I can tell; in the rear area I can't get a 
thing, not even a scattering of local FM 
stations around in Western Massachusetts 
just North of me, and not a trace of the 
batch of stations in the Boston area, which 
is some 100 miles to my rear, at a guess. 
The sides are feeble too; my i)et local sta- 
tion for daily weather and news, WTIC at 
Hartford, an hour's drive off to the left, is 
]>ushed right out of the running by the 
well-known and usually un-gettable WQXR 
in New York city, which is right in my 
beam, a channel or so down from "TIC.'*' 
"What! WQXR?" That's what people 
say around here, with envy; but it's much 
more important to me that my own far 
feebler station, WNYC, comes booming in 
with full limiting and only an occasional 
shush-shush, as a plane or a cloud sails by. 

It's quite safe to bet that I'm the only 
WNYC listener within 50 miles of me. Up 
here, nobody's even heard of any such sta- 
tion. 

Now this isn 't the half of it. Seems that 
we aimed my FM/Q a bit too far to the 
right to hit New York on the nose, though 
I now receive every single New York city 
FM station, large, small, and microscopic, 
with perfect clarity, IIow did I figure out 
that I am aimed to the right of Manhattan 
(looking South, that is.) I 

Well, first time I tuned in, with the an- 
tenna lying loose on the roof and sort of 
pointing in the general direction of South, 
I heard a voice a coui)le of feet from my 
chair casually announcing that he was Nor- 
folk, Virginia. Yep, 'way down there. 

I know, of course, that our Western 
readers have an idee fixe in their heads 
that Norfolk, Va. and Hoston, Mass. are 
about a half-hour apart in the train, and 
maybe it'd take a good two hours in an 
old jalopy to drive from Charleston, S.C., 
to that nearby resort of Hangor, Maine. 
(Just you try it, I suggest.) . . . Anyhow, I 
got Virginia on FM, up here in northern 
Connecticut, and thereby violated the 100- 
niile rule by four or five times. 

Next, almost as strong as my own 
WNYC, New York and next to it, was a 
li'l old local station called WDEL, "here 
in Wilmington," Delaware. And there was 
Baltimore — couple of stations — -Washing- 
ton, D.C.— that W-Good-Music-Station, 
WGMS, of which I'd heard, but never 
heard before. 

If you have a map of the Northeast, 
maybe you 'H begin to see what gives. 
And so you will understand that, though 
I can 't get Pittsfield Mass., which is only 
an hour's drive to the North of me and 
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the neareat big town, I now find myself 
figuratively spread out iti a fine narrow 
beam right down across Eastern Pennayl- 
vrinia, a couple of linndred milea away. 

In fact, I tliirik I'll set my compass Ity 
my KM/Q antenna; it is quite clear that 
I am beamed exactly and diroptly u[io(i tlie 
city of brotherly love, Pliiladel|)liin — for I 
get every Pliiladelpliia station that I Iiap- 
pen to tJine in on, come identification time, 
and mostly witli full limiting and only 
occasional freakish f;ides and swooslies — 
the inevitable penalty for outer-limit 
tuning. In Pliilly (from up here in N'orth- 
western Connecticut) I 'm already hob- 
nobbing in hi-fi with WIT, WCA I'. "\V FIL, 
WFION", ;ind a slightly zany station with 
shouting disc jockeys and lots of gospel 
and bill-hillv stufi" called WI-IAT. What! 
Yep, WHAT. 

The narrow edges of my long PM beam 
are conicrdiy determined very nicely on the 
one side by a batch of Sew Jersey stations 
and Maryland locals, WCAO in Haltimore, 
W.TEJ in l-lagerstown, Md., W.l IJ\ in 
Asbnry P;irk, WSXd in liridgeton, S.J. 
. . . and, on the Western edge, such unlikely 
items for a Connect icnt yokel like me as 
the two Easton, Penn. stations WEEX and 
W EST (sort of East and West-like), 
Lebanon *s WLIUi. a station at York, 
Penna. called WNOW and one at Ruid)nry 
called WKOK. Quaint call-letters, tliese 
funny stations have, out in the sty.x. There 
is also a liloomsburgli outlet-, wherever that 
may be. a certain WALM. And off in ad- 
jacent New York State I listen to Cort- 
land, WKPT, ami think it's next door. 
Heal hi-fi. 

Now all of this doesn't yet make me a 
confirmed station-chaser or DX luMiiid. 
Tliese FM stations have turned up in rather 
casual at tent ion to signals that are gen- 
erally listenabh' and intelligible, witliont 
ear strain or eye-popping. True, tliere is a 
good deal of sudden swooshing and fading; 
very often two stations at a distance pop 
in and out, lirst one and then the other — 
for at this outer fringe of sensitivity, iii' 
tervcning space can do strange things to 
FM signals. There are 8h)W fades, a gradu 
ally rising hiss and throb, that sometimes 
drowns ttie signal out altogether; but when 
it fades back a few moments later the 
noise often goes right down to zero, and 
there you are with fnll hi -fi soniul right in 
somebody 's st ndio off in space. If your 
announcer speaks up right then, you don't 
have to break your ear drums to liear what 
he says! If not, he's likely to come thru 
on the next break. 

I used to fuss around with distance- 
getting, back l)efore the war with an old 
home-style AM lotig-and-sliort-wave set ami 
I'll a<lmit that tliese FM distances aren't 
quite in the same league. (How annoyed I 
use<l to get when that dim, faint, unintel- 
ligible sliott-wave outlet I'd been Ii0nu<l- 
ing for hours on the theory it must be 
Moscow turned out to be New York City' , 
The listening was exhausting, the signals 
lo-fi at best, the hiss and static frightful. 
1 soon gave it uii, Moscow or no. 

Chasing FM stations is much more in- 
teresting :iud much easier, because no mat- 
ter how' distant, the ti is always lii aiid the 
speech ultra-intelligible ; the backgrouTid 
noise doesn't pop or blast, is usually ilead- 
smooth or geiitly billowing, so to speak, 
■And a largo part of the time you can listen 
witli real enjoyment and complete quality 
reception to your distant stations. 

It's odd, come to think of it, bow very 
*' local'' most FM stations manage to 
sound. Distant FM reception is still so un- 
likely lliat most of IluMu act as though a 
ten-mile radius were the practical limit---if 
that. They forget to say where they are. 






lightweight . . • 
low cost, too! 

Elgin's new IRC dynamic microphone 
offers faithful audio reproduction in the 
80-8500 cps range, yet lists from $1 1.50. 
It is designed for use with tape re- 
corders ... yet has the versatility to 
perform ideally at meetings and assem- 
blies, wherever p. a. systems are used. 
The TRC is less than five inches long, 
weighs only nine ounces, >ias a pol- 
ished, chromeplated case. It is omni- 
directional and picks up voices within 
a radius of ten feet under average 
conditions. 

The TRC is also available in crystal 
and ceramic types. 

Get the facti on tb'ii new addition to Etgin't 
complete line of " American" microphone*. 
Write today for specifications and complete 
descriptive literature. 



ELECTRONICS DIVISION 

ELGIN NATIONAL WATCH COMPANY 
107 National Street, Elgin, Illinois 
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when ordered by moil 




HI -Pi -d^MPCkMI N1 5 fX-C-LUI^kVI L Y 

HOLLYWOOD 
ELECTROrflCS 

^^bO MEl_PfCia£ >^ve. 
C|hi,iFanisirA 



HOLLYWOOD ELECTRONICS 

7460 Melrose Ave., Hollywood 46, Colif. 
Please ship the followingi 

□ DYNAKIT Mark III — $79.95 

□ DYNAKIT Pre-Ampllfier — $34.95 



_Ch«ck, Mefi«v Ord«r for $_ 



In California add A% taXtt lax — Shipping 
char8«t C.O.D, 



AddreiK 

City 



Take it for j^raiiteil. "Here" is the favor- 
ite word, or "here in town." The tempera- 
ture "here in town" ia U5 degrees. Or 
tiiey iiieMtiou call letters but mumble the 
toH-u so vou cau't pvi'u j,'et it, hi-fi or no. 
Why shouhl they bother — noboily out of 
town is listening. E.xcept me. 

1 've ^^ot so 1 can s|Ktt a station by the 
local news and the ads. Hi); supermarket 
sale, rush ([uick down to Chestnut and Fil- 
bert Streets . . . call LOeust so-and-ao 
number . . . , where else but I'hiladelphia, 
with its famous nutty streets jirid insectv 
telephone e.M-hanjjes. (Come to think on 't, 
that Locust is probably a hiciisl tree, not a 
bug.) 

Frederick Street — lnu.st be Maryland. 
Xames like ."^nsiiuehannu put you into in- 
terior Pennsylvania. Odd little loeal bits 
cinue through that nmke you jump — like, 
this morning, a newsman who said some- 
thing about a nice day, i|uite a bit of sun- 
shine here on the hill. What hillf He didn't 
say. -Anybody lecognize his home town, 
somewhere .-ilong my beam? Xatch, I 
haven't bothered to w.-iit for about half 
the .stations I hear to get around to self- 
identifieation. T.-ikes too hing and I get 
awful tired of local .-ids and Klvis Presley. 

Which brings me to a final ob,servatio"n, 
before J get back to that KM/y antenna, 
the cause of it all. It strikes me as rather 
interesting that, in this day of big-time 
expansion, of large-scale aiid costly TV, 
of .shows that are essenti.-illy on a national 
.scale aired for local viewing, radio itself 
is getting back, slowly but snrelv, to the 
gr;ias-roots. 
_ Itadio networks still have their nets, but 
TV has taken over the big-time. Radio is 
going local, and a darneil good idea it is, 
too. We need xinnelhiiin on the air that 
has at least .a trace of our own loc;il life 
in it, even if it boils down to an endless 
string of local ads. Filbert and Chestnut 
streets or the corner of Alain and East 
First- 
Don 't forget (you radio people) that 
everybody likes to hear himself, or his own 
home locality, right out loud on the radio. 
The local .-ippeal will never cease to be a 
big, pridefnl thing, and r.-idio's verv best 
future, .\M or FM, highbrow or low, is in 
Hie loc.-il-enterprise sound, pinned ilown to 
one ami only one pl.ace — not Hollywood's 
and M.-idison Avenue's i|uaint idea of all 
our towns r(dled together! Not Main Street, 
.Vmerica, if you ]ilease, but THE Main 
Street, the one that matters, the one right 
around the corner and our own. 

And so. back to FJI/Q, for some details. 
It's a broadband Yagi, i.e. designed to 
cover the full FM band, not too wide, not 
too narrow in respect to frequency. It 
beams as .already explained, dead in the 
rear and fairly dead at the sides. Being 
flat, horizontal and very light in weight 
it is c|uite easy to install and is incon- 
spicuous to the public gaze. Even two of 
them, st.-icked (I haven't tried that), don't 
take up much sky-room over your roof. 
The makers claim it to "approach perfec- 
tion" and I suggest that this is an excel- 
lent Junl apt term. Everybody else's prod- 
uct is iterfection itself; this one merely 
apprnaehex it — and thereby rates a new 
high in honesty I 

Moreover, the statement implies what I 
find to be important, that there is a prac- 
tical limit to FM sensitivity which is here 
very closely approached. At extreme dis- 
tant recejition you pull in so many stations 
on so nuiny close-together channels that 
the returns begin to go down, as on the old 
AM band. Interference mounts, in the pe. 
culiar FM form — the sudden shifting from 
one station to another, back and forth. 



And your nearby stations, with high sen- 
sitivity in the FM receiver and the ■an- 
tenna, become so strong that they actually 
blanket a number of channels on each side. 
In the extreme range of sensitivity, a half 
dozen strong stations can grow to a dozen 
or more. etTectively covering up most of 
your F.M band :iiid ]iiisliing out the distant 
stilt ions. Self -limiting. 

Ves, ;i rotator is the final step in this 
procedure, and that will be my next one. 
With a turntable beam I'll be able to ex- 
plore other huge cones of receptivity; with 
the rotator I *ll more easily favor one or 
the other of the competing stations that 
periodically kill each other off. .V rotator 
is almost a necessity, out of sheer curiosity, 
for many who will want to tackle this soil 
of distance FM. 

The FM/C^ (back once more . . .) is most 
happily put together for permanence and 
I must heart feltedly comniend its builders 
on this .score. .My old TV antenna, a cum- 
bersome conical affair, was installed by an 
earlier owner of my house, about five years 
ago. It was a mess, when we looked at it. 
The guy wires were almost rusted through, 
every bolt was rusted to the freezing point 
— we had to break some of them to get 
the thing loose. The insulators were plastic, 
but the arms were fastened onto them with 
riLsted bolts: I tried to silver-paint these, 
for preservation, and got paint all over the 
insulators. Jloreover, the antenna arms 
were merely rolled, with a seam, and the 
Connecticut winds of f\w. years had bent 
virtually every one of them" out of shape; 
they won"t bend b;ick straight but tend to 
buckle in the middle. 

Now this .sort of thing is inexcusable, 
at any price. Che;ip .stuff that's easily re- 
placeahle is one thing. But a device that 
is put up to stay, which is dangerously ex- 
po.sed and couhl easily do .serious damage 
if it fell down, shonld 'be built with at least 
a uiiiiimum of comniou-sensc concern for 
the buyer's safety. It takes a good day's 
work to set up .-i big TV antenna like that 
one, and by everything that makes sense, 
it ought to be able to slay up indefinitely. 
I have no p;itience with cillous manufac- 
turers who use ordinary rustable wire anil 
bolts and screws for any such device, at 
any price. 

The F.M/Q antenna, you'll be glad to 
know, is made of solid, seamless lightweight 
aluminum — and it is ei|Uipped throughout 
with st;iinless steel bolts, nuts, and fasten- 
ing.s. The insulators are a red ])la.stic. a 
particularly good material, I'm told, and 
the leads are carefully "stood off," two 
individu;il cop|ier wires sejmrated by air 
and given a single twist en ronlp. The en- 
lire unit is built rigidly so that it cannot 
come loose. In other words — once up, this 
one will stay forever, barring hurricanes, 
vaporization by a lightning bolt (use an 
arrestor) or maybe being hit by a heli- 
copter. All of which makes this a worth- 
while piece of ecpiipment for conservative 
and long-range improvement, long-range in 
both si>ace and time. 

.-\n extra word, probably unnecessary for 
most readers but anyhow . . . FM reccjition, 
even long-distance, is governed mainly by 
the line*of-sight pattern f.'imiliar in TV. 
Beception varies greatly according to loca- 
iton and can be plain lousy in scnne places, 
even with the best of antennas. My own 
hill-top situation happens to be ideal, at 
least in the Southerly direction where my 
antenna is now beamed. Peo]de in cities 
and in deep valleys won't do so well. But 
I suspect that an antenna of this type, 
especially if it can be mounted high up, 
should do relative wonders even in a poor 
location. It might bring in that one extra 
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RECTIFIER 

A LOW-IMPEDANCE. INDIRECTLY 
HEATED, FULL-WAVE RECTIFIER 
WITH 250 MA OUTPUT CAPACITY 

The unique AMPEREX GZ34 replaces 
without circuit changes, in the 
majority of amplifier circuits, an 
entire line of popular, heavy-duty 5-volt 
rectifiers— 5U4G, 5V4G, 5T4, etc. 
— with the following benefits: 

• Better voltage regulation due to 
lowered power supply impedance; 

• Higher power supply output 
voltage for more power; 

• Added filter condenser protectron 
due to reduced surge; 

• Cooler operation due to lower 
voltage drop; 

• Protectionof costly power output 
tubes through delayed warm-up. 



OTHER Amperex TUBES FOR 

HIGH-FIDELITY AUDIO APPLICATIONS: 

EL64/GBQ5 9 pin power pentode: 17 W PP 
GCA7/EL34 High-power pentode; 100 W PP 
EF6G/G2G7 Low-noite high-/i pentode 
ECC81/12AT7 Lownoite medium-/i duol triode 
ECC82/12AU7 Lownoite low-/i duol triode 
ECC83/12AX7 Low-noite high-/i duot triode 
ECC65/6AQ6 High-^ dual triode for FM tunert 
EZ60/GV4 9-pin rectifier; cothode; 90 mo. 
EZ81/GCA4 9-pin recliRer; cathode; ISO mo. 
At All Leoding fJecfronic 
Parts Distributors 




t'lilly-liitiitotl stiitinii tlint iiiiikcs all the itit'- 
ference lit'twcen listening and not. 

TIicic's a larger Hiiiier FM/(^ model, if 
yon really want to clntter your roof for 
speri.-il types of .sensitivity, a nd for cit^ 
noise reduetion there's the eoutplete 7l!-ohni 
kit, for nse with shitdded wire lead-in in 
|da(M> of the iisital llDil-nlitn phist ic t r:ins- 
iiiission line. The makers, .\pparatns I)e- 
V(doptnent <'o-. I»r;iwer 80, Wethet-sfield 9, 
('(om., even stick their neeks out and ofl'er 
free connsid to ;inyliody on his partieuhir 
l'\M receptitni proldenis. Kor a ipiarter, yon 
(•;in have a nsefnl itooklet (''Theme :ind 
\';iri;itions' ■) rovering the wlnde snlijeet 
of F.M ;intenini rei-eption ;ind giving a list 
of 1-\M sl;iti(nis in I'Very st;ite. 1 *ve :ilready 
pieked up three st;itions that aren't on the 
list. 



2. EICO 

Siiii>e hist nionth, as antirip:ited, :inothi>r 
new small spe:iker has vunw. in, adding urn- 
nmre jmsh to the new treinl towards sm;»II- 
sizcd systems in t he middle-high price 
hrackets. Tin; new Kieu ' 'statnlnrd ' ' 
speaker system costs at'(nind $1:4') (;iver 
aging several inoilels ■ , stands np ;tg;iiitst 
yonr wall, oecujiying nmybe a scpmre foot 
of space on yonr living room Ihxir (it is 
waist -high y :iml prodnces sound tli:it to 
my musical ears r;itea as excellent, from 
high top to (dean low liottoui. Its speeial 
feature is highly non-directional radiation 
id' the highs, hoth straight uji wards and 
out wa rds, from the open-work (grill c(»v- 
ered i top section. 

If y(m will iui;igiue a short h;iuled gr;iml- 
father clock, yon '11 get :in idea of this new 
system. It is ;i foot or .su t;iller th;in the 
li.r-AR-T'^niversity tyjie of .small speaker 
liox, hut stamls up in even less space, ludiiy 
somewhat tiattened so th;it it tits comfort- 
aldy up :igainst a w:ill. ?» feet high, IP-j 
inclies deep. The upper eight imdies or so 
consist of grill nmteri:il. cm three sides 
and the top as widl, and inside this space 
is the liusiness end, a speaker array that is 
decidedly out of the* ordin:iry, ;ilotig with 
the d<mld<> c<mie:i1 slot lo:Mled horn inside 
the lower porti(Hi. 

The lOico Slat)d;ird uses :i 1 legeman 
tweeter set tM)axi;ilIy within an eight inch 
entie Woofer, edge-damped with silicoiu-. 
point iiig st r:iight upw;ud ; crossovers nre 
hoth (dectrical :iiid me(di;i nie;il. The tweeter 
is the oddest thing yon 've seen, a p;iir of 
jn-ojectinp ]i;iper ' ' tlower pot ' ' cornuco- 
pi;is. (uie within the other, sliced oft at a 
shint and brought to a lovely, graceful 
point, the whole st:inding stniight up out 
of the middle of the woofer. The inner is 
.st;itionary, for loading, the outer one radi- 
ates highs, uon-directioimlly ami without 
res()nances due to the .sjiecial fluted shape. 

The grill ])lastic nmre or less hides tliis 
elegant arrangement from the eye and just 
as well — I M likely be piiuring in water ami 
setting a flower display into it. (More of 
this in a moment, on a more serious note.) 

You can look into the toj) of the woofer 
through the grill work, but what counts 
more lies uiulerneath, in the lower ()art of 
Ihe small box. The woofer "sees" what 
isn't there at all, an infinite horn minus 
re.sonauces, thanks to a very carefully 
thought-out and quite elaborate horn sys- 
tem. Note that it is conicil, not exponeti- 
tial, with gradual cut-oflf, ami note further 
that this double horn, folded to each side, 
is loaded at the bottom, next to the floor, 
by two slots of nneqtial size, one on each 
side. At first I thought somebody had meas- 
ured the side panels wrong — but this is how 
the bass comes out ami the shits are in- 
tentionally that way, for smoothing. 

(Covfivued on paije JOi) 



MISCHA £LMAN 
makes tiis home 
recordings on 




That's not 
the reason why 
you should use 




Here's why 
you should us< 




It's the best-engineered tape in the world 
. . . gives you better h ighs . . . better lows . . . 
better sound all around ! Saves your tape 
recorder, too — because the Irish ferro- 
SHEEN process results in smoother tape 
...tape that can't sand down your mag- 
netic headsorshed oxide powder into your 
machine. Price? Same as ordinary tape! 



Available ivherever qUalitu tape in sold, 

ORRadIo Industries. Inc., Opellka, Alabama 

Export: Morhan ExportingCoriJ., New York,N. Y. 
Canada: Atlati Radio Corf*., Ltd., Toronto, Ontario 
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EDWARD TATNALL CANBY* 



STEREO CORNER 
Solid 



Dvorak: Wind Serenade, Op. 44. Los An- 
geles Woodwinds, Roksin. Stereotape 8 
Stereo Rating: 5 

This Is a first-rntp storeo of a close-up Sort, 
not unlike those of Mozart hut written in u 
meltlnply lovel.v rniiiantlc idiom, beautifully 
set for the winil instrnnients (plus string cello 
and bass). The eleven instruments are spread 
evenly across a smallish hall, but with nleely 
intimate liveness ; e;ich niiin Is personally evi- 
dent, chamlier-style, eaeh solo color Is on its 
own. yet the whole sound Is hlc enough for an 
orchestrnl Impact. Fine balance between mid- 
dle and ends, closeness and distance. 

The L.A. performance Is not as melting as 
the music itself, lint I found It thoroughly 
musical and ii good modern interpretation of 
the work. Not avallahle on disc. 



Prokofieff: Symphony #7. Philho rmonio 
Orch., Molko. RCA Victor DCS-38 

Stereo Rating: 4 

The last symphony of this great musical 
humanitarian and it is a movingly simple, di- 
rect, unaffected piece, not afraid to be "old 
fashioned" in melody and harmony, yet actu- 
ally as modern as the day. If you are musi- 
cally inclined at all towardij the symphony 
orchestrii, you will not be able to help liking 
this gentle, sweet, expertly written work. 

The British performance hy the great Phil- 
harmoiiia is as warm and sensitive as the work 
itself. The stereo effect is appropriately mod- 
est, excellent for its purpose though not sen- 
sational. Hard to know just how to rate it. 
Strings a hit on the edgy side, from the audio 
standpoint — could be slight distortion, or per- 
haps merely an effect of miking; or both. 



Toch: Symphony #3 (1955). Pittsburgh 
Symphony, Steinberg. Capitol ZF-7 

Stereo Rating: 5 

This is, first, an unusually fine stereo of a 
full-scale orchestra. Stereo is still not easy to 
describe In absolute terms — eaeh new achieve- 
ment adds perspective to those already fa- 
mtliar. This one is rather-strlkingly unlike the 
big KCA stereo recordings, those with Reiner 
and the Chicago Orchestra ; but I fiml it fully 
as good — lietter at this moment as I listen. 
(But tlie KCA product will seem better when 
I return to it, prolmbly.) There is less of a 
huge Rpnc<» behind thlo orchestra, though it 
sounds plenty big : the orchestra itself is less 
close, more blendeil, more solid and. I think, 
perhaps in a more natural perspective than 
the soniewlmt ingenious KCA orchestra sound. 
No criticism intended — as I way. both types 
of stereo recording are useful, important, 
pleasing, and ndd to our growing ability to 
interpret nnisic into stereo. 

Toch is an older composer who was fairly 



STEREO RATING 

Mr. Canby rates stereo topes on 
o scale from 1 to 5 (5 being the 
highest value) as to specific stereo 
effectiveness, over and above the 
general values of recording and per- 
formance as heard in comparable 
monaural reproduction. 

The rating is personal, includes 
both musical and technical features 
that contribute to stereo value. It is 
designed to measure the stereo 
worth of the recording in terms of 
the greater cost of stereo tapes and 
of stereo playback equipment. 

All tapes were reviewed in the 
stacked (in-line) form. Some, but 
not all, are available for staggered 
heads as well. 



' 780 Greenwich St., New York, N. Y. 



often heard 'way back, then not so often ; now 
he has suddenly hurst forth in a series of 
niiiture works of which this Is a prize winner 
(Pulitzer). As with others of his generation of 
older moderns, Prokofieff (above) included, he 
has mellowed, deepened, concentrated, and 
simplified. This piece is a tine work, skillfully 
set for the orchestra, written in an effective 
modern idiom that seems to combine a taste 
nf Ilindeniith with strange reminiscences of 
Sliostiikovitch in Ills mellower moods. Only a 
few traces of the older, more didactic (and 
now nitlier dated) Toch remain — iis of, say, 
his "Chinese Flute" — and they are good traces, 
well modernized and streamlined. A good new 
hi-fi piece — it makes good sound and fine 
listening. 

Haydn: Trumpet Concerto; Italian Over- 
ture in D. Vienna Philharmusica, Swarow- 
sky. Adolph Holler, trumpet. 

Urania UST 1203 

Stereo Rating: 3 

This was reviewed in its ilisc form as a 
. lirst-riite recording and perfornmnce of these 
. two fine Iliiydn pieces. It is the same here, 
incluiliug the excellent big sound In a warm 
liveness. Hut I've given it a strictly neutral 
stereo ra t ing of 3 — not gooil nor had — be- 
cause, oddly, I can't hear a very great dif- 
ference between the stereo and "monaural" 
playings, liotli of course heanl through the 
siinie speakers. The tape sounds Just fine both 
ways. 

Saint-Saens: Symphony #3. Vienna Phil- 
harmusica Orch., Swarowsky. Franz Eib- 
ner, organ. Urania UST 1201 

Stereo Rating: 4 

Same orchestra (though more players, of 
(■nurse), same conductor, perhaps virtually 



the same miking as the Haydn above, but In 
this one the stereo seems nmre effective. 
Again — this is a fine sound either way, stereo 
or not. liut the stereo effect adds more notlce- 
al)ly to the immediacy and clarity of orches- 
tral sound and to the sense of hall space, 
I'd guess that this one is better stereo than 
the Iliiydn mainly because of the music itself, 
which has a more complex texture with much 
more in the way of solo and color-group ele- 
ments to stand out in stereo relief. 

This is a mild and rather Gernmnic version 
of the Saint-Sac^ns warhorse-witli-organ, not 
bad but minus a good deal of French get-up- 
and-go. The familiar old (once-hi-fi) Colum- 
bia disc version makes it go a good deal 
better, with more excitement. 

Variety 

Ravel: Bolero. Rimsky-Korsakoff: Capric- 
cio Espagnol. Hollywood Bowl Orch. Slat- 
kin. Capitol ZF-4 
Stereo Rating: 5 

This is another of those smooth, profes- 
sional jobs, turned out admiral)ly to order 
and note-perfect, slick as marble and cool to 
the touch. Ifs all there, all of the music, 
hut the spirit Is missing. 

Can one make old Kimsky's show-stuff into 
warm music? Matter of fact, IM just as soon 
not have to hear Kimsky played by a virtuoso 
conductor who tries to make him sound like 
great art ! And the Bolero, too, benefits by 
straight playing, minus extra heroics. Still 
. . . these both leave me mildly chilled and 
that is that. Guess I do prefer a warm- 
hearted reading, be the music good, bad, or 
just neutral. 

it's a very fine stereo, and no doulit aboui 
It. Big bail, but not cavernous ; instruments 
nicely and evenly distriliuted, not too close, 
never fnlsely magnified. This is one type of 
sound that rates a full 5. the top, though 
other kinds also rate it. 

Breaking the Sound Barrier— Vol. 1: Per- 
cussion. Am. Percussion Society, Paul 
Price. Urania UST 1204 

Stereo Rating: 5 

Percussion men are getting to be as persist- 
ently enthusiastic altout percussion as hi-fi 
men are about bi-power amplifiers and liome- 
iHdlt tweeter horns. This group, led liy Paul 
Price, plays five fiendish items here, large and 
small, including music of their own. until 
your ears are rea<ly to bust. Some of it Is 
real nice, though, and good listening. 

The Var^ae "lonisatioii," the original hi-fi 
percussion piece (lOlJfl) and well known now 
to most of us. Is rather inconclusive here, 
stereo or no. I still like the (dd EMS disc 
better for sound. A long Canticle by Lou Har- 
rison is the most imposing work ; it is too 
seriouH for me. with its ocarina solo and other 
somewhat pompous effects and organization, 
lint the soand will interest. "lAnir Ilcdidays," 
by one Bartlett, Is very amusing, taking us 
from New Year's Eve (sad New Year horn 
and hiccups) through the Glorious Fourth 
(nice little slightly cockeyed tunes and 
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the ultimEite in hi^h fidelity listening pleasure 



TOTAL FREQUENCY 

RANGE RECORDINGS 



In the strictest sense of the word 

only AUDIO FIDELITY RECORDS 
are HIGH FIDELITY RECORDS! 
Engineering tests prove a frequency range 

of 16 to 25,000 cycles and more! 

Hear, for the first time, because of 

marvelous microphone techniques, a brilliance 
and clarity of each and every element 

in the recording — whether it be a vocalist, 
a shimmering trumpet or a steam locomotive. 
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lUDIO nDfllK IFIP USD 



JOHNNY PULEO 
AND HIS 
HARMONICA 
GANG 




\ 



A lovable little guy, a zany group and a 
breath-taking display of harmonica mastery 
never before recorded! AFLP 1830 



IBULLFIGHT! 



MUlIC Of THI lUU fICHT RINC 




} sluOy in-fllGH-flDELITY sound 



All the drama of an exciting afternoon at 
the Bullfights in Hi-Fi! Complete with four color 
illustrated book of BullTight scenes. AFLP 1 835 




Moon- drenched Cha Cha rhythms vibrantly 
alive with the mystery and romance of 
tropical nights. AFLP 1837 




Pop' standards on the most brilliant Theatre 
Organ in the Western Hemisphere. AFLP 1829 



MARCHINO ALONO WITH. 



iUDIO FIDilllT IFinill 




...VOU HAVE TO HEAR IT TO BELIEVE ITI 











• 

f • 








r 


Harry Breuer anil his Quintet | 









Dixieland Marches done in the Dukes own 
unique styling converts the ordinary to the 
unusual! The most in Hi-Fi! AFLP 1851 



A Hi-Fi musical extravaganza of exciting toe- 
tapping novelty tunes. AFLP 1825 



records with Action!!! 

AUDIO FIDELITY 

LEADER IN THE HIGH FIDELITY RECORDING FIELD 

Here is the powerful and vital sensuous impact of sound in its 
purest and most natural form. This is true high fidelity as you 
always want it to sound ! . . . not just records . . . each a Wonderful 
Emotional Experience! 

Each record, in individual protective polyethylene 
case, attractively packaged in full-color jacket. 





Exotic, tantalizing music from the romantic, 
mysterious and fascinating Middle East. A 
thrill in listening pleasure. AFLP 1833 



Sinuous, exotic Tango melodies from the 
land of the Gauchos. Listenable, danceable 
tempos. AFLP 1838 




AMERICAN 



MILimY MARCHES ^^^^^^^^^^ 

Ill , 1 1 ijjk.^ 




A documentary of the priceless sounds of a 
vanishing era captured in dazzling Hi-Fi. 
Luxuriously packaged. AFLP 1 843 



America s most famous marches excitingly 
and brilliantly performed, in Hi-Fi, by the 
BANDA TAURINA. AFLP 1836 
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THE EMOTIONAL IMPACT OF HIGH FIDELITY 




Let's be basic for a change. Let's not confine ourselves 
merely to music. Music is just one of many kinds of 
sound. Let's make an attempt to understand what 
takes place when we listen to a prepared series of 
sound or tonal variations. 

Time was when the phonograph record was the 
weakest link in the entire process of sound reproduc- 
tion. Assuming that the live sound was of a high order, 
there was — and still is — many a slip between this 
live, vibrant sound and a finished recording. The 
original sound frequently turned out to be weak, dis- 
torted, filtered or unnatural in one way or another, 
when heard on the record. 

Today, however, the process of sound recording 
has undergone a sensational and dramatic change. 
Through better understanding of the science of acous- 
tics, through special microphone technique and re- 
sulting better balance, and through the application 
of the latest electronic engineering skills the present 
day record can be the strongest link in sound repro- 
duction. Properly produced, a fine record is the sum 
of all of the factors that enter into transferring live 
sound to disc. 

By today's Hi-Fi standards music or sound need not 
be loud in order to be impressive. For those who 
enjoy soft music as a happy undercurrent of sound to 
accompany their work and for those who like to listen 
to the quiet dignity of a dramatic performance, soft 
backgroimd music of the whisper of a human voice 
can be equally moving. The thrill of an exciting per- 
formance is not in its loudness or softness, but in the 
realism and purity with which the original sound is 
captured on a record. 

In addition to new microphone technique and under- 
standing of acoustics, this realism and purity can be 
achieved through only the finest mastering and matrix 
processing techniques, through use of the finest vinyl 
material available (ensuring virtually noiseless 
record surfaces), and through careful pressing of the 
records. The net result is not merely high fidelity, but 
a reproduction of overtones attaining an audio range 
of from 25,000 cps to 16 cps. And while the average 
person may not actually hear the sounds at either end 
of this range, he can certainly feel them. 



There is nothing like hearing sound reproduced in its 
pure, unadulterated form. Whether it's the sound of 
a passing train, the crisp rustle of castenets, the opu- 
lence of a brass band, the fragile beauty of a solo 
violin or the richness of the human voice, each has 
great appeal in its own right. And. if this sound is 
crystal clear, powerful, commanding, packed with 
the original dynamics and reinforced to command 
added attention, you have not merely High Fidelity, 
but something which contains the impact of an atomic 
age marvel — the miracle of Hig/i Fidelity combined 
with an overwhelming emotional experience. 

We at Audio Fidelity take pride in the fact that we 
contribute the performance, the sound and most im- 
portant — the emotional experience which constitutes 
the impact of a High P'idelity recording. 

One of our most unusual and successful series of re- 
cordings is entitled The Brave Bulls! — La Fiesta 
Brava.i, featuring the brilliant Banda Taurina of the 
fabulous Plaza de Toros in Mexico City. In these 
recordings of actual bullring music one catches the 
tense, exciting drama of the arena where man and 
beast square off in one of the world's most moving 
spectacles. Through superlative sound transmission 
one can almost sense, in these recordings, the suspense 
of the struggle that inevitably ends with the spilling 
of blood. 

Another successful Audio Fidelity series are the rec- 
ords featuring The Dukes of Dixieland, a sensational 
jazz combo which is chalking u|i one triumph after 
another across the nation. These records have such 
"presence" that one has the feeling of actually 
hearing The Dukes in a live, literally earth-shaking 
performance. We're also mighty proud of a release 
which features the sensational Patachou, female per- 
sonification of Paris and one of the world's leading 
contemporary chariteuses. The thrilling "goose-bump" 
producing style this internationally famous singer 
boasts is readily apparent in a truly outstanding 
recording. 

For the Hi-Fi fan who has the rare gift to perceive, 
sense and enjoy not only the performance but the 
tremendous emotional experience of sound in all its 
pure splender, present day recordings provide a great 
new challenging world. AUDIO FIDELITY Records 
is proud to reckon itself a contributor to this world. 

Reprinted from: 1957 OFFICIAL SHOW PROGRAM 
INSTITUTE OF HIGH FIOEIITY MANUFACTURERS 
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^2^J frvtfurncy raiiffv 

rt'rnnlinf>s „ , . thv oiilstatulinf* 
c Inure <>/ liif>h fitlflity rnlhitsiasts 
titul manit fncJurtTs alikr! 



Yoli lijivr lo Ik^hi' it lo lu lii'vc ill 

leir startling n'jili&ni and iiia<:Mirtccnt 
qDulity liriti<>[s a new diinnisioti of sotiiid 



iiilo yom room , . , iirw lioijilils in i-iit< rtiiinini-iil ! 



\ 



\ 



AUDIO FIDELITY liTEI^EO MaVSTER TA\PE ; 



A NEW DIMEI^SION IN SOUND 



iBULLFIGHT! 




. for music lovers and sound enthusiasts who 
demand the ultimate in sound reproduction. 

AUDIO FIDELITY, leader in the field ' 

of high fidelity recordings, introduces 
a new dimension in Stereo Sound , . . 

Tope equivalenf to the original masterl 
Hear, for the first time, unsurpassed sound 
reproduction of the totaj fecordable frequency 
spectrum • absolute, guaranteed distortion-free 
reproductiiiSi • maximum signal • 

maximum dynamics • perfect balance 
• purest definition • highest brilliance • 
startling realism • plus 

/ exciting entertainment! 

lYi" Stereophonic Tape $12.95 

• Full color record-aibum style pack- 
aging with liner notes. 

■ Box and reel clearly labeled for 
immediate identification, 

• Available for stacked or staggered 
heads. Specify when ordering. 



AUDIO FIDELITY 

770 ELEVENTH AVE. NEW YORK ]9, N. Y. 



PRINTfD IN THE U.S. 
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miirrln's). 'i'tto (trluT pii-ccs ;r.ii i h>'iiif> h i-s 
uiiu(> or less iihtk<m1 in my iiiimi on one licar- 
iiijr : w.in't try lo (JoH<TiI»' I Im'iii :it rliis poinr. 
Tliis Is tr<MMl t'lose-up sh-n-o. very rl.-nrly in 

tt siiijill. \v<'||-(letine<l nMitii. wirh |H»iiit-s 

guiiiitl jir hotli si<l«'s yt'i II tjiir niiinnnt ol 
DiiiMh' jis well. The tonul viiricr.\. rrnni rmn- 
tonis lo taiii-tniiis inul cowIh-IIs t>i Imlliilo ln-lls. 
Is crarifyini: to r)M> t-ar. 'I'ln- sniff is lianlly vf 
tlip backKronrnl iiiiiKir sort and lis lii-ti ilonion- 
slralion nuitcrijil yon'li llkt-ly wani lo ski|» 
nriiiiiHl. As niiisir. iry Dm- Ilolid.-ty iit-iiis lirst. 
If you can lociii*- Dioiii in iiiid-tapi'. 

Kenton in Hi-Fi. Capitol 2D-10 

Stereo Rating: 4 

If you like In junij) to hiji-tiirii- niiHlorii 
j.'izz. I Ills is till' usual prmliH't aiul sli-n-o 
nicrt'ly inhls a hit iiion- slirii-k aiul lianj,'. 
Nm|h', I doni din Mr. Kcnion iiiysflf. hut 
niaylio ynii do. Ilig in, tln-n. tor lliis is |.rnl.- 
aldy as K""d ns lio coiim-s. as to snniid. 

Bob Florence Trio. Stereotape 7 

Stereo Rating: 5 

riano „ii the riKlit. Uass |«'ft. «lrunis Jnsl 
In-hiiid : I hat sums ii|> this kind of s(or<'>,. 
whirh is inn per iM-nt cffi-ctivt' in iIm-su toriiis 
and sfi. I KiH-ss. rates Ti. My apMlnt;ii-s to Mr. 
K«)t)<Ttsoii, who is iMd-odd mih-s rnua iim- imw 
where I can'I toss tliese items nver to him. 

I just m-t onrioiis. aiul mlfrht us \v«'I| toss 
'em hi here wliilu I'm iit It. Tliis iri.i Is very 
mildly iiiodern. wilh liunuonies tliat are uiit 
of the (dd ja/,/,. and a dry. intimat<- slylc thai 
is. I think, of ilie new. Two or tlire*- in-nis 
were eiK.iicli for iiie ; iheii it becun t>> h.- 
Iincktrroiind niclit-cliih luusic. A v<>ry Tiiiil»'d. 
Iiit'ldirow pill no, ineideiita lly. siindy ji « I'll 
ptdislied -.'rand. 

2. FI-INC AROUND 

Honegger: Pacific 231; Rugby; Mouve- 
ment Symphonique #3; Prelude pour "La 
Tempete"; Pastorale d'Ete; Chant de Joie. 
Philh. Symphony of London, Scherchen. 

Westminster XWN 18486 

Wi'M, well . . . shades of the past. "Paoifie 
2.'tl'' wjis u Very eelel)rated piece of den'iiii:-do 
in Its day it had the ♦■rities liy tlM- hair: 
coineii audiences were shock«'d and Miitrjmed 

at the chdiherat*' imilntion of a t Iiiiiical 

iiioiisier. Tilts was the iillimaio in rude iiiod- 
ornism . . . It was a scuiidalous pie>-<-. 

iiiiisieally. and hecaiiie at onee vci\ pHpiihn 

evcryhocly wanted to hear the uesthel ically 
naui:hty miisir. 

.Vow ? It's a noisy piece ull ri^'ht and ii 
makes for some ipiite effective fi in 1 he prneess. 
It is hardly Itrahms-like and yon won't rind 
any sweol tiiiM's. Hut as for hoiii;: shockiim 
iio. For one thine, who wants to hear any- 
iliiiii: so <iuiilnt and old fashiom-d as a itlvam 
loeomoi Ive. l-'or another, (he iiailatinii isn't 
Very literal, hy (Uir stiHMlards. lit was just 
the hti-a itf imitating n meelian ieii I ninnster 
that slineki'd pef.plc.) It liiiffs ami it lUilVs and 

II Koes faster and slower, in jerks ; the striii;:s 
tZit s<*riiin-li seriiiieh iind the hriiss L'ives hij: 
whopiMiiK Idusls and everythinc is dreadfully 
dissonaur. and ipiile old fashioiM'd. N>>hody in 

the dim fiilure is iioinj; to sw v.-r tlie 

luiisieal niessace of this work. 

'"-'■'il" is siKnitieiiiil, I tliink mainly, in that 
it now is so (dearly of its own time, llie lirassy 
nllrji-meehaiiieal Twenties. You'll rerociiize 
the sound in ;iii instant it follows afti-r the 
"Saere d«> I'rintenips'* (which Blurted niosl of 
tlie fuss. «'arlier( iiiid niaieiics "Advciil iires in 

n I'ei-aiiil)iilalor" and "An Ai ieaii in i'lii is"; 

U jz*>*-s alonj;. too, with «-otiiilless hihni- style 
niiirjils in piddic lmildinj:s wliere hie mecliiiiil- 
ejil ;:»'ars niesli together an<l fueiories spew 
our molten steel. Man, the nuister of tlie me 
r'hanical aire! 'I'lie eieelnmie ii^re. you se.-. 
liadii'l yet begHii. U'e don't <'nTiii.ose meeliaiii 
eal mnsic liu's*' days; we turn mir eleptrmii.- 
music. 'I'hai's the current IlieiiH-. l.ncoim>li\e 
art is dead. 

As for Ilone;:;:er*s Rii;;hy game, it is nmre 
of the same — iniKlit as well l>e another loco- 
Hint ive as I hear it. .\nd the "MoiT\-«'iiient 
Symidioii i(pi«' is interesting heeaiise It 

was a relative floir -ihe composer made the 
mistake of nniittiiiK a fancy titl>- and so no 
Ixidy pair) any attention to it. (If he liad 



e;i lle.i ii " H II rl in t't^iTi /,e|diyr HCi:! ' it |ii ul>- 
aldy wtmld liave ;:oiie ov>>r hi;;, t Of the three, 
I find it miH-li the most musical ami so will 
.\ oil. t itie or no title. 

.More earlier IloaeKi-'er on the other sirle, an 
iiiteresriim niiind-up uf this man's work tn 
rlie Twenties. 

Music of Johann Strauss. Minneapolis 
Symphony, Doroti. Mercury MG 50131 | 

Antid Itorati lias u reiu.-i rkaldv iildliry, used 
Mil some r»c«'asiMns, to inject hard, aiechaiiicjil 
exaciitud*' into music that is decidedly nui oui 
of file .Mechanical A^e. In a sense he Is merely 
lieiiiK modern and of today we do, after all. 
live in the cleetmuic. if not the nie«-lianieal aire. 
.\nd yet. if y.Hi're L'oin^ to |day the music of 
ihe |iasl yon iiiiist in sonic decree adjust 
.Miiirself to its ilemamis 1 shoiiid <ay lo a 
\cry L'rent dc-rrec. 

These waltzes I Voices of S|H ini;. ArilslS 
Life. Itoses from tlie South, etc.) and jiolkas 
are heautifiilly lil-(i and you'll enj..y lliem. 
I'aek;;r>innd or fMre^roiind niiisle. Kiit in c>>ui- 

(<arisoii to the similar r rdiims now eomin;; 

iiii.' out of \'ieiiii:i I X'.'ingnard's series wirh 
Anion Taiilik. for example) they are jdaycd 
wirh a hard, iinyieldiii;: heat and a too rc;:ii 
liir, too iinsenrimenral expression, <'hiiiii-es 
iire this Won't hotlier yoii much, hnr it has 
I" lie mentioned, even so. 

Bach on the Biggest. Robert Elmore, At- 
lantic City Convention Hall Organ. 

Mercury MG 50127 

This is an in re resting item and. if you'll 
^lop to think a momeiir yon eaii sec why. The 
world's hi;rt:cst MrKjiii here, I'jr.n stops. :i:{.nim 
>peakiiiK |dpes, in a conveniiou liall soinerliin;; 
like four hi.i.ks loin;. The hi^tresr pijic is 
IlliKe Mil feet Icuml, and 4'lllirs .-i enm|)h'1ely 
silent time of tremendous power al H i-yelo 
per s nil : 

S.. what happens wlo-i, all this ueis on a 
record ': \..t, of c.mrsc, w|i:it AiiiM .M.iniie 
niiuhr think, nor whal iii.iny an adwriter 
w.Mild surely claim liret ai repr>>duct ion of 
lids Kiaiil ! 'I'hat, of course, would propel yoii 
feet lirsr >>nt of your eliiiniiey witli tlie tire 
place and the rest of yoiir iioiise followiiit; at 
sujier.'ionic sp I. 

No tlie irieky tlilnt' is tliiil, in rcc-ordiii;r. 
.ill levels come out the same, within relaliv.-ly 
small lolcniiices. A trood loud pntT cm an 

■ icjirina c.-m he recorded to ^'eiiernre Jnsi as 
iiiiicli reproduced noise as rhis luonster doe> i 
ill yoiir home, via Morciiry s single mike le. h 
iiiqiie, 1'lie hic <piestioii is, what happens when 
.\oij compri-ss rlie World's l>i;ruesr or;raii to tlie 
saiii." di mens inns as all rl r her n-crdci 

■ •r^'aiis. hi;.' and litllcV 

Witli ih it in mind. I can ohserve thar ir i?- 
asroiiishin;: how luiieh seiisi- is preserved in 
this oiitsi/ed Kach, in tlie hi;: ••■■ho. I would j 
ha rdty say that the musie is cry si a I dear. [ 
W'har is surprising' is rli.-it yon can fiomelmw 
follow most of the notes, through die ■,'enera I \ 
:i>-ousiieal fo;; : rile soiiiid is re.-omiizaldy Itadi 

and, .-ill in all, coiiies ihroii^l re or less , 

as music. M r. lOlmor*-. play in;: srae.a r>> as 
Ihoiiilli the kc,\s wen- red hoi. yets throimh I 
ciiou::li of the liii;.'e, 1 r i| de-s wl III ni I UK poo I echo 1 
III make musical Kcnse, 

Was ir musical sense .Mercury had in mind': 

Ihat I lid not say! I snKt:est tliat there 

are other recording's of these Uacli works - I 

dii/eiis III wliieh Mr. Madi is re siiccess- 

fiilly ciiped with. If hi-t'i is your iiilerest. I i 
i-jiii't even tdl yoii I M ercii ry docsii ' I i wlu-ther 
that >*-eyde tone limires in aii,\ nf rhe iiiiisic 

liere r nied. My ^jieaker doesn't repiodiice 

N cycles and iiiy ejir can't hear rhar low. 
\Thf'n h'lir >ht iiuii kiioir il tloisn'tf ]]t-.i If 
i' s any indieariou tu ymi. my living' roma 
plasier has yer rn fall down. 



Franck: Symphony in D Minor. Boston 
Symphony, Munch. RCA Victor LM 2131 

The ti consideration lu-re is iniisical. Tiiis 

was rhe sympliony thai tirsr hit itic, a sd I 

'■«>'. as sic tliar could knock you over willi | 

its einoriiiual punch: I fairly swooned, j 
I'ranck ly. I don't think any .veluodhnys or 
sdMi(dt:irls are •^t,\uu tn swoon o\er lliis new 
\ersion. It has losi irs lojiiric fur the pl.iyers 
and fnr the conijin-ior hiiiisdi'. Ir seeni> in me 




Hew ^TFIfFOTAPF RslMies 

"STEBEDlt r" 
¥T-lt; A VMd and Eii-iti.ll riili In t 
ilmctti hall in Snain. lll.9i 

ST-ll Jt iuS\ ihI ni ^avnrhci ly/ mrft 
mjstsr nf n'5in-4tr*J srraneictnet. 
tiiJiini! 

"IN!»r P«LIU" 

by S. TErnn 
ST-]? Twnn a sit end ddinceable a 
iini\t chartiWl. Sr<jht And :hinjr :nund. 

in.n 

TlllUTE TV MENmr limE" 

ST-13 SfEffEDTAPE itdiHjmBnls tlH snuml 
nr nng ni in* (rstt frjodt «[ i ^ili>( 
gri, tll.U 

"JMHIBSr 
A maeirAl cnncart dcxIajKd Idt 
lafcd iHnaDpHlici. TUB mt «f llw 1S5J 

Audis mo. 

HArpnitT'- 

ET-ii TwB pignna: U'o eluflnsli. rsli< 
DtCSI* Md Jerrr Linden iparkla 1riru a 
dEliJhEful pruEram. A mu^t, ^3]. 9^ 

"1N W ITEREDUSMMIEE" 
■£T'ia The farnf W:BBini TriQ r^mlnljnc? 
tjcli 1n snms apnd Did luntl jpd ln<Stta 
msm .ilhi-*. I iff. til. Si 

"THE SWIND JIND I" 
Serfy Wigs, fit Trio 
5T-17 Anna laid tha Kin nH iiam ahni1 
Ehaaa bui^^ and ha's booljcd tham (jolltf r 
:"Tha KinE jnd I" ,n I f 

"IKE UUT1 aUUTlT" 
STr]A A prentiara racnrdinc ni 4 iu4«rn 
quartal Hy ljsrt( Ijjtha (n i atbnnine 
jiarinmande. Realiirn 

"srEnEi-rnH HDHir-TM'E" 

iT-l9 lignia fllli raleaie Du!= an an* 
19 tnd Hdnl,V-T«Ak tiMi. «u£in 1.dalilT 
tan gffi K« fui'Ehar. GuiirjntEEd fIjT 14 
SD.dtn lIliE lapE, 1ha1 I;;. in.Hi 

NEW DEMS! IS mJnutEil t2.SS! 

Ihn r*ii|)dt STEREOTftP: dFmnnslralinn 
t^pa N«i btan brnuchL up hii dJl0 and 
dnubJad in lanRTh. A 1^:11 flllagC' i^ inula 
iani,pllji|t nf STEHEOTAPE uualUj. ihjr 
CdWldla »D'la( is aimilablE nn rtqugd, 
At Hi-Fi daalar^ (vafYH^tra, V ^riti- tO: 



Jlidia *rti., InE., di^h (r 
sm tltlrgii An., Hallirpddd Cahiii. 
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ncement w& hope 




HERE IS THE NEW 

Jans/en 

PRECISION-DESIGNED WOOFER 



From the day designer Arthur Janszen finished the production 
prototypes of the JansZen 130, the electrostatic loudspeaker was 
here to stay. Such true, transparent, trouble-free treble had 
not been heard before from a loudspeaker. Music lovers 
succumbed at once, in delight, and demand ran away from supply. 

This was gratifying, especially so because there had been 
strong misgivings here about marketing the tweeter without a 
woofer to match. (Not that we had any choice. It is almost axiomatic 
among small manufacturers of precisely crafted devices that 
you must sell one product to pay for the development of the next.) 
Worthy woofers existed, but they had been carefully designed- 
good woofers do not just happen— to complement tweeters of 
operating principle similar to their own : a moving coil driving a 
cone or diaphragm. Most of them, when teamed with 
electrostatic tweeters, showed irreconcilable variances of phasing, 
midrange roll-off, transient attack, impedance, and efficiency. 

A few, fortunately, worked rather well, earning our 
recommendation, and it must be said here, with profound 
respect, that certain ingenious home sound experimenters 
managed with multiple woofers and special enclosures, to produce 
sound with which we could find no fault at all, except that it cost 
them more hours and/or dollars than most people can afford. 

Obviously, we still had an obligation, but we had not been 
delinquent about it. As soon as the 130 was launched, 
Mr. Janszen and his staff had gone back to work designing a bass 
speaker to complement it. Silence was imposed until he could be 
reasonably sure of success; premature mention would have been 
unfair both to prospective buyers and to other manufacturers. 
Early last summer he admitted he had something satisfactory, 
which is for him a wildly enthusiastic statement. We present 
this product to you, as the JansZen DYNAMIC woofer. 
It consists of one cone in a special cabinet. It is unique in some 
particulars. It had to be, because it was conceived, designed, and 
empirically crafted to work in seamless sonic unison with the 
130 tweeter. It does. Expert listening juries have been (happily) 
unable to detect its point of crossover. Further, it is small, 
hearteningly inexpensive, and capable of clean, solid bass down 
to a measured 30 cycles per second. You will be able to buy it 
either by itself or in a common enclosure with the 130. 

Write for literature and the name of your nearest dealer 
Product of NE5HAMINY ELECTRONIC CORP., Neshaminy, Pa. 

Export Divifion: 25 Warrmn Sfrcef, N.Y.C. 7, CobJ* Simonfric*, N.y. 



iili iiinih'ni •■llii-iriK'y. rlirioMsly !4)> li-il up, 

iiiatic iiiitwiirtl iiiid roiitiiif in n lirisk. \^i»rk- 
lii:iiiliki' fasliinii : it fiiirly talks to ymi -Ict'a 
get tliis wjirlmrsc out of the wji.v. l>ril ti I ly, 
nn<l niovr oti to soiiit'tliin^' wiili iniiicli iti it. 

Iti ti wnrd. Ilit> tjyni|>)io[iy sniimls |»l:iin 
<lat<'<t— fiistiioru'd— uiid tin- fiinli is in the 
liliiyin;;. nni tin- nniKif. If you can <liu' ui» an 
oI<l i»rc-\vai- low-fi rendition of tliis music, 
fnitti t)it> days wiien ppojdo ntill lliouu'lit it 
till' iiitiiiiati- and wIh-ii un-iirslnis jdayrd it 
as iC it wen- iin'tinl t» lmw\ you ovi-r. you'll 
lu-ui- wlial 1 nu-an l»y musical li. 

George Russell and his Smalltet. (RCA 
Victor Jazz Workshop.) 

RCA Victor LPM 1372 

Wi'li. ilai-u it. tlit-y will kocp scnditiu' nie 
tiH>sc in/.7. itciiiH and I ran't tioli» lisi<>uin;{, 
out of curio.sity. For good rcusnu though— 
the Canhy luusi^'al siihdivisions V)-ry st'ldoiii 
f(dlo\v tho standard lines and 1 set- tin jiar- 
tii'uhir roasMii fur not listening to u disc like 
this iiMTely hee;)iise it Sports tl litaek lahel in- 
stead (if a red (nie. 

Truth is. Jazz in on the way to heeoniing 
our own s|ierliU "clussit'ii 1" luusie. and this 
Sort of disc is a vinylite straw in the wind. 
Kgg-heiid .v.iY.y.. this, and the eoiiiposer (In- in 
a ronipnser mind you, who writes down his 
iuiprovisaliuns) says tilings like ttiis in his 
own written notes ; 

"■riic I.ydijiu Coiiecpt of "I'onul ( (rgan i/.Ji- 
tiou acknowledge*! tlie existenee of a ceiiiral 
tonality and an underlying touie tone (oi* 
primary axis) for ii whole area regardless of 
tlie degree of dissoimnee used in the area." 

'I'lie guy is definitely eggy, hut wliai lie says 
in words niitkes ii lot of sense — in jiart. tlial 
liir iK'st wrllten-down jazz suundit improvised, 
iliai therefore In effect conijtose*) jazz ran re 
lain the nnisicat expression that jazx has de- 
veloped, (iiiod : Tliis is simidy restntiiii: what 
uiusie as a wliolo has ^oiie through in Western 
civilization these tlioiisund years. Iniprovisa 
tiou iiiiisie made up. like speech, at normal 
speed — has nlways come first; writing ii 
down is a more elaltorate and artitlcinl a|» 
l»roaeh since it's 4lone. so to speak, at a crawl ; 
hut it does allow greater freedom to develop 
hig music, in the end. in jazz as anywhere 
else. Who could Improvise a whole novel, with 
ont writing it down? 

The Uiis.sell sound? I sort of lilvc it though 
it has the dry. soni4>what self-eonseioiisly in 
tellecliinl feel tiint is now in vogue. It's not 
nearly ns intellectnal in tiie listening as ii 
makes out to he and tiio best thing to do is — 
as with all niusie — just to listen. ICxcelleni 
for Sound, with neat, close-up recording of tin- 
half -dozen -odd players. 

Tchaikowsky: Nutcracker Suite; Chobrier: 
Espana; Ponchielli: Dance of the Hours; 
Suppe: Morning, Noon and Night in 
Vienna (Overture). Royal Philharmonic, 
Beecham. Columbia ML 5171 

ir you're going to have fi. you might as 
well have it like this. Sir Tlionias Ueechani is 
u sheer genius at i)olishing u]> war horses — 
esiieciully otd-fashioiied ones — -to make them 
shine like— well, like war horses. There is. 
now. a sort of Iteecham stahle of these, ii 
hatch of familiar items like the Nnterackcr 
Siiilc, and a hrace of liecchnin specialties, old 
fashioned but out-of-the-way, like tlie von 
Suppc"' overt u re here. Iteecham just loves to 
trot ont these horses and put them thioiigli 
such musical paecs as can delight the soul of 
every lisrcner who longs for impeecahle play 
lug aurl doesn't often hear it. 

I'll listen to Iteecham 4-onducl almost aii\ 
war horse and like it. And tlie reeorderl li i- 
generally up to the niusie, too. Solidly Itrilish. 

Finlandia (Sibelius, Grieg, Alfven). Phila. 
Orch., Ormandy. Columbia ML 5181 

Orinalidy is another favorite war hoir-e 
man. lie. loo. can make a war horse shim 
hill Ills is a more sliowy. hig-souudilig sort of 
horse. Where IScecham relies on sii[)erldy im 
|)eccahle phrasing, neatly turned expression, 
wilh a twinkle in the eye anrl a serious over 
tone ut dedication, Ormandy is an e\|ierl 
showman who can persuade his orchestra to 
lil.iy the liig lir»rses with real eonvietlon. Most 
of :lie time, anyhow — and this Is one of ihose 
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tiiiifs. I'iiiliiiKlin iH-vrr smiiKlfil sn lih-jik iiiKl 
ningiiKici'nt niul NortlitTii, the Swjin of Tim- 
iK'lii isn't one little hit ii|Miloge(ic iind iieirher 
modern izfd nor streiuullned. Tliat's exactly 
ridhi Sibelius must Ih- all ont or not at ali. 
these days. 

The fi hi'n- is niairnitircnt- ■ no less. Just 
l)liiy the lirst few iii.ti-s of l-'iiilirudia. those 
ttij,'. Iirassy chords, and sec what f'olninhia 
liiis ilune. 

Hi-Fi Fiedler. Boston Pops, Fiedler. 

RCA Victor LM 2100 

< Hit la mention this small niasior|»ici-t'- fni- 
here is still another war liors»' man. in a 
silKhlly diflferent eatejrory. I ean't p-i over 
the really nice cover pictun- on this one; ii 
tella the Boston Tons sii»ry in terms oi" Air. 
Fiedler himself. 

lie sits un u silly stool, in tails nuil witii 
ionu baton in hand ; nt-xi to his head, sus- 
peniled in spaee. is a s}iealier and around his 
f<'et. also In space- iio shadows, no hack 
ground, of course — there are zany atnjilifiers. 
inbfs. powiT supplies. Zany, that is. as an 
accompaniment to Mr. Kietller iiimself. who 
wears a qnizzleal e.\prcssioti that tells you 
nxactly why his I'ops inusie is so wonderful. 

The impeccable musician at'ain. hi-ti or no. 
but not the musician with nose in air. disdain ' 
iiiK atidio ! I 

William Tell Overture, l.e I'nq ,]tir »,f 
Uimsky-K.. Tchaikowskys Alanhi- Slave. A 1 

real hi-ti proprani atid it sounds 1. .\iso I 

in stereo tap»'. j 

Dvorak: Symphony #5 ("New World"). , 
Vienna Philharmonic, Kubeiilc. ' 

London LL 1607 

This is a eiunpatiion to tin- Second Sym- 
phony, reviewed recently and with pleasure: 
this version of the New World is sujierb, for 
my ear, warm and lyrh-. splemlidiy bit; in ' 
both the hi-ti sound and in the pcrformauci'. 

Just Koes to show, if you can let the old [ 
composers speak in their own terms and 
values, they'll sound as modern as you })len8e : 
but once you try to "modernize" them beyond 
the breaking point, they'll sound merely dated 
and worn out. It's happened more than once 
to this familiar symphony, but in this version 
all is well and the musical ;,'ods are in their 
heavens ! 

Ix)ndon's familiar (Trr sound might have 
originally been designed to fit Dvorak hlui 
self, so beautifiilly does it ecuupleuu'Ut the 
music here. E.\etdlent. 



Beethoven: The Five Piano Concertos. 
Arlur Rubinstein; Symphony of the Air, 
Krips. RCA Victor LM 6702 (5) 

Xo doubt altfMil it, a certain modern sense 
of symmetry in us makes tliis sort of record- 
in;;- -of a complete eyrie of big works un- 
usually attractive. Five concertos with one 
performing design are. in a slrb-tly practical 
merehandiiting way. a lictter "olTcr" tluin the 
very same tive done separately by dilTcrent 
artists and sold by tlie }iicce. In fact, you can 
offer this type of package rigiit aiougsiih- 
otlier Individual recordings of parts of it. all 
on the same label. 

This is n "limited »'dition at a sjn'ciai price." 
That. 1 su|>pose. is a not too hajipy ndegatiou 
of the former NIIC Symphony to a biwer level 
(»f appeal under its present natne. Symphony 
of tlie Air. Considering that it was once sii}i 
IMised to have l)een put together fnuu the very 
erejiia of the world's best players, this might 
s»'eni unfair; tlie truth in. as you may giioss. 
that an orchestra is a plastic, living thing, 
which like nn individual perl'ormer not only 
rises au<l falls in fame but may well change, 
frruii montli to month and year to year, in its 
effective niiisical abilities -u|>. down, or side- 
wise. The Symphony of the Air bus had to 
start all over again since Toscanini and its 
struggle to be a top-rank orchestra is not yel 
by any menus over, musically or linanciaily. 

It is hard to have to say. therefore, that 
the best thing in these recordings is Arthur 
Hnhlnstein. who shows his best old trouper 
qtrallties of sure-lire technique and basically 
sound niiisicianship. in spite of an old tend 
ency towards whanging and banging in tlic 
louder fast movements. He is far from the in 
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JansZenr. 




THE MOST 
NEARLY PERFECT 
LOUDSPEAKER 



Model 130 V 



Jans7< 



en 



A NEW 
STANDARD 
IN CONE 
WOOFERS 





Model 250 measures only 18!^ ' high 
(exclusive of lefis) by 24y4'' wide By 
14' deep 



A COMPLETE 
RANGE 



LOUDSPEAKER / 
SYSTEM ./ 



Model Z-200 measures only 32' high 
/including 4' legs, by 24y<" wide 
by 14" deep 



NOW more than ever... 
Hear the Music, not the Speaker 

Write for literature and the name of your nearest dealer 

produc .f NESHAMINY ELECTRONIC CORP., N..ham,ny, p.. 

Export Division: 2S Warren Str»tt, N.Y.C. 7 • CM. Sinvnlric, N.Y. 
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PROOF 01 




Eica 



HF-6IA 

MASTER-CONTROL PREAMPLIFIER 



' © ^ e 



KIT $24.95 
WIRED $37.95 

(powered by ony 
EICO power 
amplifier] 



HF61 KIT $29.95 

{with Power Supply) WIRED $44.95 

"...the HF-6rs performance rivals that of 
the most expensive preamps. There are in- 
puts for several types of phono cartridges; 
five phono-equalization curves; a tape out- 
put which follows the filters but precedes 
the tone-control stages; inputs for tape 
recorder, tuner, TV, and an auxiliary; AC 
sockets for four other pieces of equipment; 
the Compentrol type of loudness control 
with a separate level control; the excellent 
tone-control action of the Baxendall circuit; 
a hum adjustment; and low-impedance 
main output. All in all, here is an example 
of a high level of engineering skill, which 
has managed to achieve fine performance 
with simple means and low cost." 
Joseph Marshall - AUDIOCRAFT, April, 1957 | 

HF60 60-WATT Ultra-Linear POWER | 
AMPLIFIER with 
ACRO TO-330 

Output Xfmr '^^^flS£S 
KIT $72.95 ^f*^ 
WIRED 
$99.95 




'b-3 0&07 I 2 3 5 T 10 20 30 SO K> 00 
POWCR OUTPUT WATTS 
IM distortion vs. power output as measured 
by AUDIOCRAFT. 
"As far down and as far up as we are equip- 
ped to measure, the frequency-response 
specifications were met easily. Square-wave 
response was nearly perfect with any kind 
of load: resistive, inductive, or capacitive. 
The only way we could make the amplifier 
show noticeable high-frequency ringing was 
to operate it with NO load at all. Low- 
frequency stability was excellent also . . . 
Listening tests confirmed the fine instru- 
ment test results without question. Our 
HF-60 produced firm, well-defined bass 
and clear, sweet treble on the finest speaker 
systems available. It clipped momentary 
overloads very well and recovered quickly, 
and this gave listeners the impression of 
tremendous reserve power. In our opinion, 
it is one of the best-performing amplifiers 
extant; it is obviously an excellent buy." 

AUDIOCRAFT Kit Report, July. 1957. 
Also lK>/o\\oh\e: 

HF50 50-WATT U/fra-lineor Power Amp/ifier with 
extremely high quality Chicago Standord Output 
Transformer. Identicol in every other respect to 
HF60 and same specifications up to 50 watts. 

K/T $57.95 W/RCD $«7.95 
NF52 fnregrafed 50-WATT Uftra-Linear Amp/i'fier 
and Preamp/ifier-Contro/ Section on one chassis. 
All preamp features of Hf6) less scratch and 
rumble filters. Power amplifier section essentially 
identical to HF50. 

K/T $69.95 W/RCD $109.95 
Prices 5% higher on West Coast 
IN STOCK ot your neighborhood dl^Uihuinr 
Write lor Iree Catalog A-10. 



P^7# 33-00 NORTHERN BLVD. 
tiLji LONG ISLAND CITY 1, N. Y. 



tr'os|H-cli\<'. Iiuiiihlf sliidtMit t>r tlir }:i-i-iitii<'s> hi 
Itt'ftliiiviMi ihiit Srliiialifl Wiis iiimI his playiri^;: 
art- iiiort> tiiitwtinl. Iiotli llioro hrilllant iiikI 
iimr*' nisiiiil. Mnt in his relaxcdly powerful 
wiiy li(! iicts over rln- iiiniii ficusc nritl dcslt'ii 
of tllO rnlUM-rtos. 

'I'lio orelH'stra. plnyiii^ well in iiuiny fiimtfi. 
iM'vtTl iH'b'ss siiiitiils iiiit well i'linuffli re- 
li<-ars<><l. I r is iiossiiih' that in its i»rt>s<;nt 
liravi' strii;:t'li' to stay in hnsiiu'ss il really 
lint's nut Iiav<> tinn; to jiolish off a siirr. nn- 
rullh'd. acnirat*' playing' <»f siirh works as 
tln-si". I( may he that ir wasn't jrlvcn time 
to adjust to jinolInT new rondnctnr — one ol 
ilozons will" liavi' lah-ly l<'il it. In any raso. 
tlu'i**' art' many sninll cvidrnrcs of nin'vi'niH'ss 
hiTt' \\\u\. In partirnlar. some sonr strint: 
rliords (hat tloii'l ^'o <lown well at all. 

Piiially, as to stylo, tli«> Joint Kri|»s-Kiiliiri 
sli'in intri-pretalion lomls towanls a lot of 
rrt'sroiiito. a lar^'t'rit'ss of soiuhI au<l a ronntl- 
iiij: of contours rliat is efToci ivc Imt, IM say. 
iinai-lironistlr. It n-pn-sents tin- over-all rori- 

i-ert hall "eoi rro styh'" of today. apiilylriL* 

ro almost any ohi i-onoerto uri rln' hooks, rt-ri- 
ti'rint' not on llei'lhoveii hut. ratln-r on a 
later. Ilrahms-Tsi-haikowsky a.\is. As I say — 
elTeetive. Miir some oC this Heethoven. I'sjie- 
I'ially in llie earlier conei'rtos. is weakened \\\ 
its Meeihoveiiian messajre. rather tlnin 
St ren^'lhened. hy this ont wai d hirjlesse of 
aiidihle elTeet. 

Thert! is i-lose-to reenrdinir hei-e. in a larjii' 
and oddly eorifnslii^' liveiiess. that hinrs many 
<|Ulek details. 

Schumann: Piano Conceito. Weber: Kon- 
zertstueclc in F Minor. Friedrich Gulda, 
plana; Vienna Philharmanic, Andreae. 

London LL 1589 

Here's a dilly. and mainly I ailse lli«'se 

now rather ditlleiilt works — ditlieiilt to play 
eonvineint'ly in our modern aye — are really 
heantifully tiirn<'d mit hy the versa t He .Mr. 
Cnlda. who Jnst happens to he a Ja// pianist 
;is well. He jdays iiipht t'liili dates hetween 
Sehnniann reenrdinys. 

Conld any two kinds of mnsle he fnrther 
ajiart than Sehiimann and Ja//? No- not hy 
iird ilia ry eonvea t ions. It til eon vent ions Im-ak 
ilowii when they are taekh'd hy people: life, 

if jon wish, is made of i |ile and what 

iliey do and. tlins. when Iiiinian heingn wish 
(hern otherwise, eonvetitinns simply do not 
I'X isf. 

.\nd so jn// and Sehnmann. in terms of 
ttiilda at h'ast. are related and eunally undi'r- 
standalde. That's all yon riei-d to know. 
I-:xcept lliaf. after yon have i-njoyed thesi' twi» 
exeelli-nt performan<-es. yoii should );o riylit 

out and ask for I don's tiiilda ja// n-eord- 

iiii;. That'll show ymi. 

COMING EVENTS 



HI Fl SHOWS 

Oct. — Nrw ^'ork Hij^h Fidi-Iity Shuw. 
Trnilu Show HniMinj^, Nt-w York Citv 
(///F.U). 

Oit. 18-20— Mi.-iiui, Florida: MiAllistiT 

llotl'l (lUll'l)- 

iM. 2r,-27— Cleveland (///AMO. 
()i-t. liO-Xov. 2 — Toronto: I'ark I'laza 
Ilotol 

Xov. S-lll — Soatllo: .Ni'W Wasliiajjton llo- 

ti'l (lliinn. 
Nov. S-lll — llotroit: (IIIFM). 
Si,\: 1.V17— Uliffalo (IIIFM). 
.\ov. L'L'-lM — St. Louis: Statlcr lloli-l 

i^liiilo). 

OTHER EVENTS 

Ort. 7-!> — .Vatioiial Kloi-trouic'.s Confi'r- 
i'ln-v, Hotol Slo-rnian, Cliiraj^o, 111. 

Ort. S-12 — .Viiilio Knjiineorinji Society. 
I'.l."i7 Couvorition. Trailo Show Hlilj;., 
Xfw ^*ork. Ilnni|uct oti e\-oiiinji of Oct. 
1(1. Terrace Uooni, Hotel New Yorker. 

(let. 1()-1H — lUK Canadian Convention, 
Kxliiliit I'ark. Toronto. 



EXTREME HIGHS 




mr 
\/ 



BASS I 

J \\j 



I RANGE 



proudly presents , 



a major break-through in 
speaker system development 

a new combined 
liorn and di rec t - 
radiator sysloin hav- 
ing uncolored tran- 
sient response, 
superb damping, 
and non-dircctionai 
sound distribution. 
Includes built-in l.C 
dividing nelwoik 
and balance control. 

Frequency Response: 

essentially flat 45- 
20.000 cps; useful re- 
sponse 30-40,000 cps. 

Rated Impedance: 

16 ohms. 
Efficiency: 
can be driven satis*, 
factorily from good 
amplifiers having a 
power output as low 
as 10 watts. 

Rated Power Handling: 30 watts integrated program 
material. 

Dimensions: 36" high. 15Va" wide, im" deep. Weight 
45 lbs. 

Finishes: hand-rubbed mahogany, walnut, or blonde. 
Price: $129.95 net 

If you appreciate Ihc (liffcrcnce iKiwct-n arii- 
firial "hi-fi" and trnly natnral mhiiuI. listen 
to the KK.O New -Standard Si>eaker Svsteni at 
your local distribntor. For coiniik'te data, wriic 
for free Hulk-tin AX-10. 

BOOTH 519, N. Y. High Fidelity Show. 

33-00 Northern Blvd. 
Long Island City 1, N. Y. 
Prices 5% higher on West Coast 
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cf high qualit y system a t 
fowcosf... 



fwomn KSTBUYS ... 




FM TUNER 
HFT90 

KIT, leu cover $39.95* 

WIRED. l.» cover $65.95* 
Cover $ 3.95 

•excise tax incl. 
Newly-desinne*!. exiremrly sensitive, low-noise 
"front en<l". supplie<l in a cast housinp com- 
pletely pre-wired. pre-aliKned, ready to use. 
KmpIiiyM temperature-compensated compo- 
nentH and advanced circuitry to completely 
eliminate need for AFC. Drift less than 2 
parts in 10.000 from cold start. Radiation 
s"ipressed far below KCC standards. Also fea- 
tures new DM-70 trnvelinE tuninK eye. Sensi- 
tivity, iinappronrhed anionK FM tuner kits, 
of l.fi uv for 20 dh (luietinjf Input :iOO ohm.s. 
IF liandwidth 2fi0 Itc. detector peak separation 
of fiOO kc. Freci. resp. 20-20.000 cps ±1 db. 
Audio output 1 V for 10 uv input with 75 kc 
di'vintinn. Hum fiO db below I V. Cathode fol- 
lower and multiplex outputs. Flywheel slide- 
rule tuninn, ACC.stabilize*! low limitinjr thresh- 
old for excellent performance from weaker sIk- 
nals, broad-band ratio detector for improve<l 
rapture rntiei and easier tuninjr. full-wave 
rectifier and heavy filtering, very tow distor- 
tion. Uses l-PXCK5/fiAQ8. S-fiAUfi. I-fiALf) 
l-fiC4. I-DM70, 1-BX4. Flexible "low silhou- 
ette' desijrn adaptable to any panel thickness 
for console installation: optional cabinet. 
HWD: X 12" X HV,". Operates from llO- 

12r) VAC, fiO cps line. 

'•Typical unit. measure<l with Marconi TF 
y55A/2 FM-AM sijrnal jrenerator. 




^ Ci 9 I "-WATT 

Wt 1 1 iom ion-Type 
HIGH FIDELITY 
INTEGRATED AMPLIFIER HF12 

with Preamplifier. Equalizer and Control Sec 

KIT $34.95 Wired $57.95 

Compact, beautifully packajred and styled. 
Trovides complete "friml-end" facilities and 
true hiEh fidelity performance. Direct tape 
head and magnetic phono inpuU with NARTIi 
(tape) and RIAA (phono) feedback eiiuatiza- 
tions. Ti-lube circuit, dual triode for variable 
turnover bas.s and treble feedback-type tone 
controls. Output Power: 12 w cont.. 2r» w pk. 
IM Dist. <60 & fiOOO CPS @ 4:1): @ 12 

w; O.SS^'r @ 6 w; O.H*/, @ 4 w. Freq. Resp.: 
1 w: ±0.5 db 12 cps-75 kc; 12 w; ±0.5 db 25 
cps — 20 kc. Harmonic Dist: 20 cps: 2'j{ (5) 
4.5 w; Vi% @ 2.5 w; 30 cps : 2*;^ @ 11 w; 
@ fi w; 40 cps: 1*> @ 12 w: Vj% @ 9 w; 2000 
cps: @ 12 w: 10 kc : K/, @ 10 w; Uj*/, @ 

4 w. Transient Resp; excellent square wave 
reproduction (4 usee rise-time): ncEliEible 
rinRinp, rapid settling on 10 kc square wave. 
Inverse Feedback: 20 db Stability Marein : 12 
db. Damping Factor: above 7. 20 cps ir> kc. 
Sensitivity <input for 12 W) : MaE. Phono. - 
!i mv: Tai>e Head - fi mv: Tuner. Anx - 0.5 
v. Hum & Noise I^vel ( Iwlow 12 W): MaE. 
Phono - 'fiO (lb: Tape Head - '55 db: Tuner. 
Aux - 75 db. Speaker Connertions: 4. ». IG 
ohms. Tone <ontrot Ranee: ^ 10 kc. -hi:t dli: 
@ 50 cps. ±lfi db. Tubes: 2-F.CCK;t/12AX7 
1-KCC82/12AII7. 2-KLS4. 1-KZKl. Mounts in 
or out of cabinet. Size: HWD: a'r^" x 12" x 

Mi lbs. 
•includes effect 
of compensation. 




TWO-WAY 
SPEAKER SYSTEM 
HFSI $39.95 
complete with 
FACTORY-BUIIT 
CABINET 

Jensen heavy-duty 8" woofer & mntchini; 
Jensen compression-driver exponential horn 
tweeter. Smooth clean bass & crisp, extended 
nautra) hiirhs. Overall response: ifi db 70- 
12.000 cps. Power-handline capacity; 2.S w. 
Impedance: H ohms. Bookshelf size; 23" X U" 
X 9". 25 lbs. Wiring Time: 15 min. 



BOOK REVIEW 



ATOrSTK S TIIK A IM II ITi:( T, by 

llni-nld HuiTis-.Mi'.vcr :i!i<l l,«'\vi.'< S. (IihmI- 
friend, U'ti pp. Xcw Vnrk. lloitilmld. 
.$lo.fn>. 

It is :i tr-ui.'^rn that rimsic caniint s<iund 
atiy iM'ttcr lh:in tho aciuislics of the spac*' 
in which it is pcffonm-d. rocnrded. or 
rcprudiHcd. will portnit. The <lo(»r which 
leaks in ont.'<i<le nuiso. the vihratinpr tlour. 
the pla.vrouni whieh is sn live lh;it ymi 
jeannnt nndeistriitd the wurds of the tele- 
' visi4»n i»rop:rani. ;ire deplorable but eotn- 
inon idieaonietKi. And we sufTer the.«!e ills 
because someone took a chance rather 
than planning: the aeoustics. often bec:iuse 
he didn't know any better. ACOrSTK'S 
KOIt Till.; AKrillTKCT undertakes to 
rectify this lack. 

The autboi's provide the architect with 
the tools requisite to handle afojislic>< 
and noise control in the structures he 
desiprns without requirinpr him to ex- 
, atiiine the complex jdiysies fund:imental 
' to the .science of acoustics. Charts, tables, 
and check lists (containinp: new material 
i presented for the lirst time) .simplify the 
, necessary acoustic:tl calculations. The 
architect can now plan acrunitely in his 
own shop that part of the design tradi- 
tionally left to (hance. The book dis- 
cu.'ises the method by which acoustics is 
inteK:rated into architectural desiprn : 
various architectui-al elements and their 
acoustical characti-ristics. an<l ehM-tronic 
sou nd Kystetns. 1 )esifrn i>ri tcedures are 
piven for demandinK situations: concert 
halls, coliseums, theatres, and studios. 

So now that the architect and builder 
h;i\'e an acoustital h;indbof»k unencum- 
bi'ied with mathematical derivations, 
there may be some attention driven to the 
acoustics of the home as h:is been to the 
theatre, the oili^e. and the sound studio. 

Included with the I k is a copy of the 

Acoustical Materials Association liullelin 
which lists the charactei'islics of :icous- 
ticai maleri:ils currently available. 



Bauer Joins CBS Labs 

.\|>|ii>inlnii'nt (if Mrn.j;iiniii U. Himor to 
lu-ntl tlu' .'*(M-tioii for niidio :nHl a<-oiistit-;)t 
n'sciirch <if CHS l.iilxiralorics l>ivi.si<in li;is 
Imvii .■iiinouiiccd liv l>r. Pctor C. G<ililm;ii k. , 
)in'.si(l('iit. 

I'licir tci jdiiiiiig rus. Mr. Hiincr wii.- 
vic('-i»ro..<itl('nt in clcirm- of iTijiijieerinj; ,'niil 
rc.s<';iri li for Sliuri' lirothcr.s. Inc., where lie 
w;is re.s|ion.-iilile for the <levelo|)nieiit of 
iiKiiiy eleetro-:ifoiistie:il deviees .mich ns 
Mlicroiiholies. |>hoilo^'riiph |iicklip.s, iirul tape 
reeoriliii); he;ols. lli' also h;is iiuinernu.u 
invention.^ to hi.s creiMt in the fields of 
;iudio ,'Ui<] ;H-ou.<)tie.s. 

He i.s a Fellow of the Institute of l(;idi<i 
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IMIL-T '3-" NO«TH*|N »1VD 

LU^' L{?NC iiLAND cirr 1, H r 



^ Knt,'iiieer.-i, the .\eon.-itienl Soeictv 
I Anierie;i, anil the Audio Kn(,'ineeriii(,' 
I eiety. .Al.so he is :issoei;ite editor of 
.loiinial of the .\i-iiustii';il Siieietv 
.'\nierie:i. ;iiid in Ilti'i;' ii.s eo-fonnder 
past national ehairnniii of the IlfE Pro- 
I fessiolnil firoiip on .Viidio wa.s reidpienl of 
'the groups .\ehii-veinent .\w;ird. .Vs an 
;ietive nn'nilier of the .\iueriean Maniige. 
^ ment A,ss(ieiation, Mr. liatier has eiindncted 
I seminars on vjiriiiiis ph:tses of re.sojireli and 
;idniinist ration. 




20-WATT 
Ultra-Linear 
Williamson-Type 
INTEGRATED 
HIGH FIDEUTY 
AMPLIFIER HF20 

complete with Preomp-Control Ssction 

KIT $49.95 WIRED $79.95 

DurinR its first year, the HF20 has received 
< onsistcntly ImrIi praise from users — has 
lR-<()mf cstaMislutI as the otitstandinK ^alue in 
;mil)lifkTs of this imwcr class. Kmploys an out- 
put transformer capable of handlInK far in 
<-\<fss (if its rated 20 waus, a hill I'lira-Linear 
Williamson ix)wer amplifier, and the finest pre- 
aiiiplifier-toiiirol facilities. Hated Output: 20 w 
(M w |>k.) IM Distortion (TtO It 7,00(1 cps @ 4:1): 
1.3% @ 2U w. Ilarinonir Distortion: below 1% 
from 20-20,001) cps within 1 db of 20 w. I-'req. 
Ilrsp.: ±0..'i dh l.'>.30,00l) cps at any level from 
1 mw to 20 w; no jK-aking or raKR<'dnes.s outside 
andin ninfiC. Square Wave Rcitp.: 20-20,000 cps 
CMcntially undisiorted. Sens.: 4 mv on mag 
phono It .4 V on tuner, etc., for 20 w output. 
Hum A Noise: (>0 db I>clow 20 w on niaff phono, 
7.^> dh below 20 w on tuner, etc. 5 feedback 
ftpiidi/alions for I. IN & 78s. 4 hi-levcl switched 
inputs (tuntr, tv, tai>c, crystal), umisctl inputs 
grounded to eliminate cross-talk; 2 low-level 
inputs for pmix-r loading with all cartridges. 
Low distortion variable crossover feedback tone 
controls: ±1.1 db @ 50 cps It ±15 db at 10 kc, 
with mid frcqs. It volume unaffected. Hum bal. 
control. 1)C: superimposed on tube filaments to 
cliniinatc cat limle- heater leakage as hum source. 
Ceiitralab printed circuit "Conipcntrol." Loud- 
ness control )t separate level set control on front 
panel. Kxtremcly fine output iransfornier: inter- 
leaved windings, light coupling, careful balanc- 
ing, grain-orienled steel. Speaker Connections: 
4. 8 It l(i ohms. HWD: W x 15" x 10". 24 lbs. 
Matching Cover E-1, $4.50. 



NEW.' 30-WATV 
High Fidelity 

^ POWER 

-4^ ' ' ^ AMPLIFIER HF30 

KIT $39.95 WIRED $62.95 

Four F.I,84 output tubes in push-pull parallel; 
high |>ower sensitivity eliminates need lor extra 
driver stages, pcrniiiiing Willianivon-typc circuit 
v*ilh large inverse feedback and high stability 
margin. (» lb. output transformer, extensively 
inlerleavetl windings k grain-oriented steel lani- 
iiKilions. Surge-free, high reliability power sup- 
ply using two K/,KI rull wave rectifiers. I'ower 
lake-off socket for KICO HFtilA E'reamplifier. 
Italetl Output: 30 w (47 w pk.) IM Distortion: 
(00 it 7,000 CPS @ 4:1) 2% @ 30 w; 0.83 @ 
20 w; 0.357^ @ 10 W. Harmonic Distortion: 
IhIow \r'f from 20-20,000 c|>s within I db of 
30 w. Freq. Resp.: ±0.1 db 1.1-30,000 CpS & 
±l..1 db 15-100,000 cps, at any level from 1 mw 
lo 30 w; no |H-aking or raggedness outside audio 
range. Square Wave Resp.: 20-20,000 cps essen- 
tilllly undi.stortfd. Inverse Feedhacli: 20 db. 
Slaliilily Margin: 15 db. Damping Factor: above 
10, 20 rps to 20 kc- Sen..: 1.24 V for 30 w. 
Hum: 80 dl>. below 30 w. .Speaker Connections: 
4, 8, and |(i ohms. IIWD: .V x 12" x 7". 17 lbs. 
Matching Cover E-3, S4.S0. 



iLl NORTHERN BLVD. 

■^lONG ISLAND CITY 1, N. Y. 



Please send FREE catalog and name of neighbor- 
hood distributor ar high fidelity specialist 



Addriii... 

City 



...Z«M... 



...Stati... 



Prices 5% higher on Weif Coasf 4-10 
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the new imported 

N O R E LC O 'CONTINENTAL' 

world's most advanced all-in-one portable 

TAPE RECORDER 



For the name 
and address 
of your nearest 
Norelco dealer, 
write to Dept. 23 



NORTH AMERICAN 
PHILIPS CO., INC, 
High fidelity 
Products Division 
230 DUFFY AVENUE, 
HICKSVIllE, 1. 1., N,Y. 



f 

@ 



Engineered by Philips of the Nether- 
lands, world pioneers in electronics 

Precision-crafted by Dutch master 
technicians 

Styled by the Continent's top designers 

Three speeds (7'A, 3V4 and !'/• ips)... 
twin tracks. --push-button controlled 

Special narrow-gap (0-0002 in.) head 
for extended frequency response 

Built-in. wide.range Noreico speaker 

Also plays through external hi-fi set 
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VIOLIN 

( frnin path I i 

tlip "tiny n soiintoi?" to which 1 rofprird 
ciiilici' with sMcli slishtins nttontion coii- 
tiilmtc their fail' sliiiro, and Hint tlic 
h(iw nctiiiilly ra(liiiti'< <niiii(l ? 

Playing 

T(i llic l;iyniini. tlic iiicossdiit practioe 
noc(h'il hy ;i violinist may seem to bo 
a ri'Hi'otioii i>ii liis niontality. I -won't 
ai-<;iu' tlio |>i)iiit. Rut I would liljo to state 
that two iii-ohlciiis aside from api>rocin- 
tioii and iiM'iiiory arc involved: that of 
tiaininn;. conditioninp, and .strcngthcn- 
inpr the iniisciilaturo* takinfr part in the 
"stance" and the nianipnlativo tech- 
ni(|nes of violin playino:, and the estab- 
lishment of sanfrninary and lym]>hatic 
circulatory paths around and through 
muscles, tendons, and tissues thnf are 
forced to fniu-lion in a highly unnatural 
position. This latter item becomes pain- 
fully apparent to the older e.\-violinist 
«ho ha.sn't the time to ))lay for uuire 
than a few hours each month: namely, 
me. Nof oidy do vigorous exercises bring 
on pain in the hands, wrists, and shoul- 
ders but they can jiroduce numbness 
and even paralysis in extreme cases. The 
"stance" of the violinist is the ground- 
work around which his technical abili- 
ties center: but ibis same "stance" varies 
widely for persons of different build 
and nervous temperament. The fingers 
should fall like uiiniatin-e forging ham- 
mers — and the thuds can be heard on 
any good, elosc-np recording; the left 
wrist should llexibly and surely antici- 
pate aiul lead the shiff of the hand; the 
elbow provides the power for moving 
the ujiper arm; and the shoulder stabil- 
izes the entire arm as well as the instru- 
ment itself. .\ll this is done in what the 
layman so(m finds to be a highly 
cramped and uncomfortable position 
when he is shown how to hold a fiddle. 

.\s for the bow-arm. the fingers of 
the right band lock — I repeat, lock — 
onto the bow. This to me is the uio-;t 
marvelous holding attainment of man: 
even greater than that required of sur- 
geons. It is virtually impossible to wrest 
a bow from a violinist's grip without 
breaking it or his fingers, and yet the 
bow is held with the utmost delicacy and 
sensitivity. It can be moved at great 
speed — over liOO inches per second — or 
cling interminably. It can barely graze 
the string so that virtually only the 
overtones are audible or it can e.ijeite the 
string into violent oscillations. It can 
brush gently like a neophyte's kiss or 
bite the string like a terrier. It can 
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^l);mS)' sfj-iii;>s iimrli innro r|iiii-I\Iv ihnii 

'I >'<• i-.'iM I'nllow llii' cli.-ingi' nr in can 

|>hiy .-ill rmii- sitiiiffs ■jiiniillaiii'oiisly. 
\'<>n inay a.-^k what ,:xovim-iis tliis aina/. 
ing cli'vi'lopiiiniit (.if ciiiili-ol anil iho :m 
swi'v. of riiiii-p, in friilhiirl.- : Hi-Fi 
AvMXinv. KvPTi llic nciii'iilosiBts .mil iv 
lnM-notislB i-all it fiTilliack - and have for 
a piiiil many years — so llic auriiofaiis 
iircrl not fri-1 ilial I lie word l)rloiip;s to 
lliiMM. 'L'lic ryliiMiii't isis di'tlnp foi'dliaok. 
ill llic art ol |iicl;ins up a ponoil, for 
<v\anipio. as llic csl inialimi and rcaolivf^ 
aria|iratinii cit ilie ainonnl and diipotion 
of iiiovomcnl: by wliii li yon havp not vol; 
piclfi'd ii|) tlic ppiipil. I'vi' (lied for yoars 
10 lignrc llini oni' out. 

Flavi' yon (n'i'r walijlicd a very yonn<r 
lad trying to Ifarn to play a liddlo? 

1 Pan poiippj\-p of no piplnrp inori' 
<'XPriM-ialiiip;ly ainiisinp; and pntliplip, at 
the saiiip liiiip, than Ihc pitlnre of a 
.•<niall lioy in tlip pi-OPiiiial sla<rPS of vio 
lin pra. lirc. Dpspitc a lnill-do<r dctor- 
iiiination and an intPnsp siiipprih . the 
soiiiiil? I'lnaiiating from tlip object nn 
di'i- his chin are withal so iiiournfnlly 
iiianspn-ions as to hp virtually iinhp.ni- 
abk'. But this is only hppaiisp hp has not 
vot Icarnpil how to .ipply the rijrht kind 
and anioniit of fpodhnek to the move- 
nipiils that he had hpen tanprht to make: 
nor do his reflpxps jet snpply this auto- 
niatiiall> . This is what takes inecssanl 
prai-tice ! 

'fliei-i' aie .so many ways ill whiph the 
tppliniqnc of the artist'. alTcit-s the (one 
of the violin, and so many variations of 
t:onp. color, and projeption that, happilv, 
cnn l)P e.vplained by reasonalily i-rPiliblo 
(•n.sinceriii^ theory, that il would require 
at least oiip iitlipr paper lo dispiiss ihpni. 
Siiffipe til say. iieverlliPless. that the vio 
lin is not a simple, s.trnng-iip bo.v. nor 
are its pl.'iyers simple miiidpd nuts who 
get so good at it bpp.insp ilipy imii not 
Iparn to do anythinjr I'lsp. .Mtlioiitrh 
the average violinist in this .'onntry lives 
in a pprpelii.'il stale of apology for his 
profession, and takes .1 moral bpating 

from til iirinppring and spientifio 

worlds. T wiinder if lip is any more naive 
than the eager-heaver andiofan who 
buys a llfty-dollar loudspeaker and fully 
e.\peil,s it 10 sound like a $5(1.0(10.0(1 
Sirad — playi'd by a man with a .t-IO.- 
1100.00 pdiieation. And if it iloesn'l. tlien 
it lonld only bp the fault of ilip tivp dol 
lar ip.oid, or the twenty-five dollar car 
Midge, or till' hundred dollar amplifier, 
or the two-hiindrpil dollar spcpinlly de 
signed Bilingnal-Phase-fervoitiiig-iMp 
Korii Kit- maybe t.lie inannfaptnrer 
I'orgiit to park eveiytliing. 

'Ihis last by way of a final Ili-Fi 
A .VAI.(if;v. jfr I 



PILOT 

and only 

PILOT 

offers you peak performance 
in high fidelity at low cost 

AMPLIFIERS 

Pilot-engineered Williamson-type circuits employing 
specially wound output transformers to insure abso- 
lute stability and lowest distortion. Power specifica- 
tions are conservatively rated, and amplifiers are 
designed for continuous operation at full output. 
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AA-9aO 

Rated uiitput wi'h less th.in 1% distorlion: 
20 w.itts (-10 w.-itts peak); fre<juency re- 
sponse: 20 to 20.000 cycles. ±l(ili. lias Imilt- 
in preanip .iml .-LUtlio control with hum-free 
DC on tube he.iters; t.ipe liead and phono 
in]nits with separate equalization; 3-position 
ru It) I lie anil scratch filters; liass rin<l treble 
controls; loudness-contour and volume con- 
trols; plus tape recorder output. Housed in 
handsome enclosure linished in brushetl brass 
and burRundy, 

Dimensions: 4^"h x 13H'V x 9"d. 

S99.50 Complete 




AA-903B 

Rated output with less than 1% distortion: 
11 watts (28 watts peak); fre(iuency re- 
sponse at rate»] output: 20 to 20.000 cycles. 
. Idb. Mas built-in preanip an<l autlio control 
with hum-free DC on tube heaters; tape head 
an<l phono inputs with sep<'irate e<iualization; 
2-po:^ition rumble and scratch filters; lm«s 
and treble controls; loudness-contour anil vol- 
ume cotitrols; plus tape recorder output. 
Moused in handsome enclosure linished in 
brushed Itrass and burcandy. 
Dimensions: 4^i"h x 13'/i"w x 9"d. 
$79.95 Complete 



AA-410A 

liasic amplifier—rated output with less than 
1% distortion: 20 watts (-10 watts peak); 
frequency response; 20 to 20.000 cycles. 
±0.5db; 6L6Clt output tubes. Chassis and 
cover cape linished in brushed brass. 
Dimensions: 4" x 12%" x C" )iigli. 

$59. 50 Complete 



AA-908 

Basic amplifier— rated output with Jess than 
1% distortion: -10 watts (80 watts peJik ) ; 
frequency response: 20 to 20.000 cycles, 
jO.ldb: GCA7 output tubes; provision for 
st-lectinK optimum damping factor. Chassis 
and cover cape finished in brushed hrass. 
Dimensions: 12H" x 3'i" x G'/i" liigh. 
$125.00 Complete 



Make your own i)erformance tests of these amplifiers at your Pilot dealer. 
For complete si)ccificalions, write to Dejit. AK- 10 



Prices slightly higher west of Rockivt. 



RADIO CORP., 37-06 36th St., Long Island City I, N. Y. 

Over 38 years leadershijj in electronics. 
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HEAR 

CONCERT HALL 
REALISM 

AT THE NEW YORK 

HIGH FIDELITY SHOW 1957 
Room No. 343 

One ol" the niitny factors eoiitrihutiiig 
to the \\orklwidc siiccc«orthc Tannoy 
Dual Conecntrie Speaker is that its 
overall tonal halancc is as stable at lo^\ 
voUinie levels as ai the luil 15 or 25 
watts output. Thus, with a niininiuni 
of control adjusinieni. the lealisni of 
the concert hall is hroughl faithfully lo the 
much smaller dimensions and varying 
conditions of the living room. 
Dual Conceniric 15" unit (25 watts) with 
crossover. Dual Concentric 12" imii ( 15 watis) 
with crossover. 




NEW LITERATURE 



• Pilot Radio Corporation, 37-00 St., 
l-i.iijr island Cny I. N. Ims jusi i»ub- 
lisliud an alt raci i ve Iti-page bouU let en- 
titled ■High Fidelity in the \\*>iue — a New 
\pin i.ach by I'ilot." as a g iiide to tlie 

consnmei" in understanding t hf bi oad pei'- 
sonal en jovineiit which can be realized 
i'lum auihfiitic higii fidelity. Th.' buoklei 
desci'ibt'S the history and <levelopini-iit of 
high lidelity i o the piesent day, :ind in- 
cludfs .L iiseiul glossary of high-lidelity 
lerniinohtgy. 1 1 is avallalde fr.-e t hi ough 
\vi itteii leJiiiest direct tu Pilot <n- frotn 
any .iUth.M i/,ed Pilot dealer in the f. S. oi 
Canada. K-1 

• Appnrntas Development Conipnny, Inc., 
115 iMaii) St.. Wethersiield 'J, Coun., has re- 
cent ly i)iU)l ished an iulerestluK buuk lei 
tilled ■Theme and Vaiiaiions,*' devoted to 
the subject of aiueiinas and their 
linage and installation. The l)OoU is written 
by L.. K. I;. Caiini, tor many ye;irs an oiii- 
sianding ant lu.rit y in i lie Held of l''M 
antenna desiKU- \'ai ions types of l-'.M .in- 
teiniiis are evaluated to peitormance and 
special attention is given t': 7^-ulini sys- 
tems and fringe insta Hat ions. There is 
also included in i lie l»ook let a coiniJleie 
dii eclory of K.M tn oudcasl slat ions :ind 
Ol hei- useful data. Uennests foi- copies 
must be actompanieil by 2: cenis to cover 
mailing and handling, anti should be sent 
dii'ecl to Appai'aius Developmenl Co.. Inc. 

K-2 

• Mng-netic Products Division, Minnesota 
Mining" & Manulaccunng' Co., Si. l-'aul 6, 
.Minn., covers •physical Linnlations oi 
.Magnetic Tape" in ine latest Issue of 
■ SouiKi TalU.' Wrllleii on a practicat level 
bv V. H. l-'eisoon, llie ai'licle is excepiion- 

juiy nil iali\e and will be of exceptional 

\ aiue lo persons engat'eu i ii me design 
and luanniauuire ot lape-i ecoi dliitf enuip- 
tneuL. tifuuesis loi' copy shoUid spcciiy 
Uniletin .no. ;I5, and siiuuld be addiessed 
to Uepl. .MT-Iiii.. 9ti0 liush Si., SI. Paul 6, 



..^iinu. 
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lv20 Kifei* ILoad. 
L iiti HiudL handsuiiiu 
x;. K 111 many muoiid, 
SLerojpnonic souad 
..si luuy elijojed III 



• Alupex Allelic, Ii.c. 
£junii^ vale, Cam., in 
bovmiel lo cross iiiis ( 
Uusci'ibes the iiaLin'o o 
and [low il can be m 

liie home. Uivlshly iliusiialed in lour col- 
ors, llie li»-i)ngt; puuticalion leaiures an 
iiiciusi\\; ariieie wnicn e.\i»iaiiis, ni piiic- 
tieal lermiiiologi , w iiat is laeaiii by Siei - 
eoimoiiic sonnu and liow il is reproduced 
realislicaily by llie new Ampcx line oi 
SI ei eo home music sysieins. The bacli- 
g round "U .-\ iniie.v Corp n at ion, of which 
Ainpe.K AuniM, inc.. Iw ;i w in .i ly-ow ued sub- 
sidiai V. and its conli ibiilioiis lo i he mag- 
iiutic lape recording lield ;iie brieily out- 
lined. < ii|iit;.s of the new Anun-.K n.j^Ulet 
;ire t r> *. >'i\ re«iuesl. Wrile i-t iJ^-pi. Si". In 
care of the ;id<lre.s.s shown abo\e. it.-** 

• Gonoral Electric Company, Senucoiiduc- 
tor Products Department, Syracuse, N. \ 
aiiiiouiices pubticatioii of llie second edi 
lion of tin: * TransislMr .Manual." which 
contains bnsic inforinalioii on liaiisislois 
and I heir use in elect roiiie circuits. I n- 
cluded in the ll'J-page manual is material 
on basic semiconductor llieory. construc- 
tion lochniques us.-d in making the var- 
ious types of I laiisistors now on t he 
inarliei, explanii lions of iransisioi spe 
ciiicalioii symbols now in coinmoii use. 
and speciiications with oulliiit: drawingis 
of all iraiisislois registered with the Elec- 
tronic Industries Associal ion (lonnerly 
UKT.M.A). The new editimi als" includes 
circuit (liagrains for 2!) diifeient pieces of 
eiiuipmeiil ranging from a siirrple vude- 
practice set to a sun-cell-triggered relay 
and a completely trruislsti'rizt-il higb-fidel- 
itv amplilier. iieciueats for copies should 
be .iddi-.-ssed m Section riill. < leiiend 
Kb i*t fit- t 'oiiipaiiy. Syi acuse. N V.. :i iiti 
must be accompanied by a reinitlame oi 
TH" ix-iits. K-5 

• J. J. Powers Company, ISlT S. 5th Ave.. 
.Mavwood. III., illusi rates and describes 
the" firm's complete line of loudspeaker 
bathes in a new 8-page calalofr. Im-lUiled 
in the listings are wnU uiid ci;iliiig styles 
in hardwood, hardboard and ineial, along 
with portable mudels. hi-fi enclosures and 
accessories. Specilicat ions ie))uired by con- 
tractors, archiii'Cis and sound engineers 
ai e featured. Ilenuesis for copy should 
spccifv raining I'-lOd. K-6 
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SPEAKER SYSTEMS 

(frovi page 40. 

pens on .-1 specitii- »]t;^;)ki*r .-itid n specific 
c.ihiiiet iniide liv (lil'IVrciit ]n;iMut'iir 
tiirers, iiiiikc pood riiiisic togelhrr. 

j\n exMTiipli' is tlic .ItiMii's B. Limsing 
D]30 15-incli singlo-cdiie ;ill-r:iiigre 
spe.'ikcr in .'i l!;il)inct Model 27 lijiss- 
rellcx cTiclosiiri'. DisoriTiiin.-itiTig listen- 
ers, ptirliciiliiily tniisiii.-iii.-, Iitive found 
this efunhiiiiit ion renlistie. sinoorlij ex- 
eellciii in its dcliniti(ni. (On the othef 
liatid, jK'fSinis m.-MnOfed ol' IO('omoti\('s, 
dfnrns. I^'cys. <*jislnnei.s. \v;iteffMlls, itnd 
so I'orrli nijiy <^(nisider snch n ^yslciii less 
s.'it isl nclorv rlinn otln-r roinliinjitioiis in 
rlic siiinc piieu c l:is«.) 

The individujil who nojiiirus .-i six'nkey 
>op;(i-;U/('iy knows cxnctly \vh;it he i^- 
linp ill the wny of conipoiients. There 
Inivi' liceu rnses wliere reiiilivcly liigh- 
jirired eoinhiii.'itions have re presented 
an inl^crior hny on a cninponent-b\ - 
componcnl breakdown. Soniet iines small, 
triediorre speakers have been hidden in 
side a massive eiirlosnre. Fn other in 
staiiees t.hej-e has been an iinriebirable 
eonipromise with ipialily of a compo- 
nent, such as the nse ol' elect rolytie ea- 
jiaeitors instead of ])aper ones in the 
crossover network. This surl of tiling 
does not unwittingly happen to the ])er- 
son who asseiiibh's his own speaker svs- 
teni, 

Finallv one slionid lake aernnnt of 
the creative sat islaction derived from 
building or asseiiiblin.tr a speaker eii- 
elosnre. Ili^li li<leliry as a hobby is. to 
many, not only a niaUt'r of listeninp 
pleasure but .-ilso of playiii<r an active 
part in briiiainy llie system In life. The 
time and eti'orl spent in planiiiiifr. eon 
strneliiig, and ehi-ekinp: various ])arts 
ol the system ai-e rewarding in them- 
selves. 

Integral Unit 

l1n the iitlier sidi' of the eoiii, es.-ieii 
lia'.ly, is the fact tli.at many I'aetoi-s can 
prevent a speaker and enelosnrc from 
operating in the hoped-for liariiniiiiinis 
manner, ff the ainliofan buys a speaker 

on the basis of repniatio ■ Imw it 

-sounds in .-in audio sliowntdm and Inns 
an eiielosnre mi llie basis of deior, he 
is asking a good ileal In e.xpeet this sort 
of blind dale In eventuate in a ha]ipy 
marriage. If he elects to build an eii- 
elosnre of his own design, seldom if e\-er 
does he have the lest ef|iiipiiieiit. engi 
neeriiig talent, ami other resom-ips not 
only to try the einliodimeiit* of good 
ongineering sense hnl also In explori' 
exIiMisively a wide variety of eiil.-and 
try approaehes. 

Following are e.vani]iles of factors 
that can slaiid in Ihe way of .-in elfectivc 
speaker-enclosiiro match. 




IN OUR TWENTY YEARS OF HIGH FIDEtlTY tEADERSHIP, THERE HAS BEEN NO OTHER tIKE IT! 

A Professional Unit 
Of Unlimited Flexibility 
and Matchless Performance! 

THE FISHER 

Master Audio Control 
Model 80-C 



THL si.\Gi E, most poptilar, self-powcrctl pre-;iniplilier with 
controls in high tidelity history! THE FISHER .Model 8()-C 
Maspek Audio ( oni koi. is of a iitiality iioriiially ciicotiiiieicd in 
broatlcasi station console cc.|iiipnienf. Designed for simplicit> in 
operation, the cSO-C represents the hiuli lidelity enthusiast's nlti- 
niale idctil. No othci tinit olTcrs utl of the Icaltires found in I HE 
FISHER SO-C — iiniforni response within 0.25 db from 20 to 
20.000 cycles; IM distortion and hum virtually non-nicasurable; 
accurately calibrated 4-posilion Loudness lialance Control; 
IJalancetl-Speclrum Bass and Treble Tone ( ontiols; separate 
e(.|ualization and preaniplilication diircrly from tape playback 
head; complete, fi-posilion mixing and fading facilities on "wo 
lo live channels; sixteen combinations of phonograph etpializa- 
tion with exclusive lever selector; ptish-btiiton Channel Selectors, 
which, in addition to connecting the desired atidio input channo s. 
simultaneously operate the AC power to aiixiliarv equipment; 
individtial channel indicator pilot lights. DC on all lihuiienis: tivo 
cathode follower outputs, tuhe comi'Llmi'.m : 3— 12A,\7, 
1-12AU7A. size: 1234" witle x 71/2" deep \ 41/2 " high. 

S995O 

= Prices siiciirly nictipr In llie F.ir West Mdhoffanv or liloiuie Ciihinet, $9.95 
WKlin TOD\-i' FOR COIVlei rTE Sl'ECIFICATIONS 

FISHER RADIO CORP. • 21-29 44fh DRIVE • L. I. CITY 1, N. Y. 



II II II II III 1 1 



AUDIO e OCTOBER, 1957 



81 



www.americanradiohistorv.com 



The new LEE 




For the Btartling realiBm and presence 
that IB true High Fidelity — 

For the music lover who will not com- 
promise — 

the Catenoid is the 
ultimate speaker system. 

SPECIFICATIONS 
Complete with enclosure, speakers and crossover networks • Cross- 
overs at 300 and 5,000 cps • Response from below 30 to beyond 
22,000 cps • 8 ohm impedance • Maximum amplifier rating 80 watts, 
minimum 10 watts • Mahogany, blond and walnut pressure laminate 
finishes • 37!4 inches high, 29 inches along the wall from corner • 
Full velocity and stop in less than one cycle transient response • 



LEE Incorporated 



Kusoiiaucus ol' tlie speaker (woofer) 
and euelosure may fail to eonipleuient 
each otiiei- properly, resulting in an un- 
desirable l)ass peak, as can happen in a 
has.— relk'.x cabinet with a lixcil port. A 
speaker may have imperfections, such 
as buzzes or rattles, which do not be- 
come apparent until it is mounted. A 
warped panel to which a cone speaker 
is firmly bolted nuiy warp the speaker 
and cause maU'imetion. The enclosure 
may have rattles or panel resonances be 
cause of inadeiptate bracing oi' con- 
struction. A horn-type enclosure may 
not be sullicicntly airtight for good 
loading. 

Dividing-network components may 
depart excessively from nominal values, 
particularly if assembled by the audio- 
fan wuhont recourse to uieasuriag m 
strumenl.-^. causing a hole or peak in 
response. Midrange frequencies nniy he 
absorbed inadet|nately by interior pad- 
dhig, producing nigged response. 
Speakei's in a multichannel system may 
be phaseil improperly, crealing a hole 
in the crossover region. Phasing refers 
nor only to polarity of the speaker leads 
lint also to the fore-and-aft position 
of the tweeter with respect to the plane 
of the woofer; that is, the tweeter may 
have to he moved forward or backward 
a few inches for optimum phasing; also, 
the design of the crossover network af- 
fecl> phasing, lligh-f reijuency response 
may be ('.vcc-sively beamed or e.vcessively 
dilTused because oT choice of tweeter, 
type of horn used (if a horn type), or 
tweeter placement. 

The woofer may be insutlicieiitly 
damped in a given enclosure, resulting 
In muddy bass (haiigmer) ; even an am- 
plitier with a high damping factor or 
with variable damping may be unable 
to correct the situation adequately. On 
the other liiuid. a particidar speaker- 
enclosure coiiihinatioii may require a 
small anionnl- of damping: excess damp- 
ing by the power ampltlier will cause an 
appreciable loss in bass i-«spoiise. The 
tweeter, if of the cone type, may be 
adversely alTected by hack radiation 
from the wooler if mounted in the same 
eiielosiiie witlioiit pioper separation, 
The eflicieiicy ol' the woofer may be ex- 
lieiiiely low in a given enclosure, too 
hue for the |iower amiditier used. The 
level of the tweeter may not he balanced 
t(i that (it the woofer unless an attenu- 
ator for the twi'eler is added. On oc- 
casion the woofer may be more eliicient 
than the tweeter, so that the former re- 
f|iiircs atteiiuatioii. An(\ so forth. 

It bears eiiipli.isi/.iiig that gi\eii a 
speaker of e.xcclleiil construction and 
an enelosiire ol good design and work- 
manship satisfaction is still not guar- 
anteed. There have been many instances, 
as audio salon personnel can testify, 
where a speaker has sounded fair to 
miserable in a given enclosnie, altlioiigli 
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Iiolli luiiipoiicnls Wfio iiidiviilually of 
liigii <|Uiilily and (ipiTuti'd at li'ast iiiod- 
I'lalcly well with otlii'r units, (til the 
other hand, iiii'dioii-i' spcakci's liave at 
times risen tu ereditalde heights in cer- 
tain caliinets. On tlie \vh(j|e, it is ditli- 
t uH to prediet aeeurateiy liow a given 
speaker and given eiielosnre will sound. 

Tlie aiidiotaii niiglil llierel'ore consider 
wlietlier in liis partiiuiar eireuiiistanees 
till' iiest eour.-e. though often more e.\- 
liensive | pcrliaps not in tin; long run), is 
to huy an integral speaker-enclosure 
eomliination, presuming that the repu- 
tahle producer has shouldered the task 
of choosing coni|intilile elements and 
eliminating ohstaeles to good reproduc- 
tion. Today, most numufaeturers of 
i|uality s|ieakers otter integral units. lu 
addition, oilier producers, including 
some of the leading audio .salons, are 
putting liigh-grade generally-available 
speakers into enclosures of their own 
design and are iiiaiketing these as inte- 
gral systems. 

Conclusion 

Beyond i|iiesiimi. puri'hase of a 
spiaker or an integral .system is a very 
subject ive matter, "fwo persons with 
equal taste and nieaiis. presented with 
like choices, exercising the same caution, 
anil having the .same dedication to lite- 
like audio reproduction, may well clu)Ose 
dilfcrently. l''ortiiiiately. the tine speak- 
ers anil sysleiiiff are numerous enough 
and range sulliciently in price .so that 
almost every iiiiliviihial. with due elTorl. 
sliiiulil be able to rniil one that pleases 
him lint only on hist aciniaiiilaiice but 
over a period long eiioiigli to j'ustify its 
cost. 

The listener who has assembled a 
high ipiality speaker system or pur- 
chased one as an integral unit sliouhl 
not e.xpecl it to turn dross into gold. 
Katlier. it (piite completely reveals ili'oss 
as ilro.ss and gold as gold. It throws a 
white light ii|ioii the ipialities of the pro- 
gram material and of the audio chain 
preceding the speaker. Ill terms of fre- 
i|neiiey range, balance, and clean sound, 
one heals more readily the ilitferciices 
among disc recordings, among tape re- 
cordings, between discs on the one hand 
and ta|)es on the other, among various 
radio stations, and aiiiong various audio 
eiiiiipoiient.".. 

As a matter of tact, on program ma- 
terial of inferior i(uality an inferior 
speaker system may sometimes sound 
as good or. if its frei(nency response is 
limitt'd. even better than a ipiality .sys- 
tem. Hul as program material — on FM, 
disc, and tape — eontiunes to iiii[>iove. 
the advantages ol a liigh-i|uality speak- 
er system are bccoiiiiug ever iiuo'e ap- 
parent. The aiidiofaii will lliid it em- 
inently worthwhile to direct his ell'orts 
and budget toward the best speaker sys- 
tem within his iea<-li, IE 



Why we call it the • • 

magni iicent 




finest 
hi-fi tape 
recorder 
in all the 
world 



Model 3A/N 

$370. oO net 

Model 3AN/I1 
TVi — 15 ips 
S4'>o.00 net 




Read these exciting excerpts from 
the AUDIO LEAGUE* Report: 

"...tires njt to itti claimn in full meamire, 
delifn-itiy au-prrb iwrionnanci'." 

". , . doen not rfr//rarfc or choHye the qiuility 
of an /./* ttubliett on tape." 



". . . S/N ratio afjrtctf 
lined elainiH," 



■xarlly a/itli adver- 



". . . performance fully up 
standard in mann rent>ectH.^ 



to profenfiional 



Made in 
England 



The AUDIO LEAGUE Report is a 
firm assurance to discriminating 
music lovers, authoritatively stating 
that all claims made for the FERRO- 
GRAPH's performance are met and 
often exceeded. As a FERROGRAPH 
owner, you will find your own words 
of marvel and praise when you first 
hear the majestic true-to-life sound 
reproduction it offers for home or 
professional use. 



Dual speed, dual-track FERROGRAPH recorders offer a frequency response ± 2 db 
between 50 and 10,000 cycles with wow and flutter less than 0.2% at 7 '-4 ips. All 
models have 3 motors with a synchronous hysteresis capstan motor providing 
unparalleled long-term speed stability, thus avoiding pitch errors. 





TAPE DECKS 3V*"-7Vi" IPS 

A' . - heads S19.'i.00: "B -, 3 heads $225.00: 
■C - staKKered S250.00 : "C- #77. stacked $275.00; 
■C'- #88. stacked $275.00 



■"Authorized Quotation J64. Please consult the AUDIO LEAGUE REPORT Vol. II, No. 4. 
March 19o7 for complete technical report and listeninK evaluation of the Ferroifraph Recorders. 
P. O. Box 262. Mount Vernon. N. Y. 

At selected franchised dealers 

ERCOMA CORPORATION (Electronic Division) 
551 Fifth Ave., Dept. 2. New York 17, N. Y. 

In Canada, icrite Astral Electric Companu Limited, ii Danforth Road, Toronto 13. 
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ALLIED'S OWN knight® HI-FI components 

MONEY-SAVING HI-FI • COMPARABLE TO THE FINEST 

* Advanced Design, Performance and Styling 

* Outstanding For Superior Musical Quality 

* You Get the Very Finest For Less 

* Each Unit Guaranteed For One Full Year 






EASY TEDMS 
AVAIIABIE 



Model CT 
KN-700 ^ ^ 



Only J7.95 down 

NEW knight Stereophonic-Monaural Preamplifier 



Features: 

• For Stereo or Monaural Use 

• 2-Channel Tape or FM-AM 

• Channel "Reverse" Switch 

• DC on All Tube Filaments 

• Full Equalization 

• Scratch Filter 

• Rumble Filter 

• Loudness Switch 



Fi»r use with any iiiunmiriil or stereo Hi-l''i System 
liisiant swilchint; lo iiioniiuriil or Htert.>o and reverb- 
left and rinht chitnnela. St'iiarale giun eont rol«; Master 
volume control; separate Muss am! Treble; full phono 
and ta|H.> efjualir.at Ion (monaural); response, -r 1 .0 
(ill. 20-20, (KH> cps; inputs- -(;.(•'.. I'ickerinj;. Ceramic 
I'liono. TaiM- Head A, 'I'aiR* Heail M, Mic, Tuner. 
Ta[>e i're or Crystal, nutpiils- A and H Mecorder 
(20.0tM) ohms imp.). A and B Main Outputs (cathode 
followers). Size: 15 x -1 x IH"- H I- Approved- 
ShpK. wl.. 10 Ihs. 

Model KN-700. Net. I'.O.H. Cliitut:o. only 



$7950 



NEW knight 32-Wart Basic Hi-Fi Amplifier 



■ 1 



Model KN-632 

S7450 

Only S7. 45 down 



More Power For Your Hi-Fi Dollar 
Ideal For Stereo Systems 
Distortion: 0.5% Mid-Frequencies 
Variable Damping Control 

Ama/.int; value- '■ideal for use wilti preanij) nhove. either 
singly for monaural use or in pairs for stereo. Hespitnse. 
± .'i (lb, 20 lo -10.000 eps Harmonic distortion at rated 
output, 0.5' , ;al niid-frequeiicies); never exceeds 1 H% 
from .10 to 20.000 cps Inlermod. distortion at full output, 
2' ,'. Si'nsitivity. ^ voil for rated output. Size: 7 x 145^ 
X r»'4". SlipK- wt., 24 lbs. $7450 
Model KN-632. Net F.O.IV (-hic-aj:o. only 



SEiECT FROM A COMPiETE ilNE OF MONEY-SAVING knighf HI-FI COMPONENTS 



STEREO- MONAURAL 
PREAMPLIflCR 



UNI FI- TUNtB' 
AMPLIFILR COMB. 



30 WATT DELUXE 
HI-FI AMPLIFIER 




404-PAGE 
1958 
ALLIED 
CATALOG 

Your Buying 
Guide to the 
world's largest selection of Hi-Fi com- 
ponents, complete music systems, 
recorders, Public Address Equipment 
—as well as Everything In Electronics. 
Send for your FREE copy today. 



FM AM TUNER- 
PREAMP COMB. 



lO.WATT -MINI-Fl" 
HI-FI AMPllFrER 



^ See our 1956 Catalog for full details 

ALLIED RADIO 



our 

37th 

year 



ALLIED RADIO, Dept. 17-K7 
100 N. Western Ave, Chicogo I 



Ship the fcdlouinj; KNIGHT lli-li ( :i.niporu'nl s: 



n S.-nd I'KI-:L. Ur.K Al-ld KI > -HM-I'hi;" 
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DAMPING 

(Iriim fiiif/r 

I tioiisliip« wc li.n'C (lisriisst'd sliuuld 

j liclji in this ci.iinci-lioii. 

I 1) I.t't us sitiidy Llio c.-tse of a spcakt'i* 
wliosc notiiiiuil impedance is 8 ulniis. 
Tlic (I.e. icsistiMiic of its voice-coil will 
l)c of llie order of ti olinis. 'I'liiis llie Uilal 
d.c. |-csisl.iiice that the spealicr sees, 
looking Ijaolc al. Dlie. ariipliliei-, is ('((iial 

lo lIlC SMIII of llie .IMllllilici' ;^l>llrc(■' «■ 

sistaiiee, tlie d.e. lesislaiiee of any series 
rlioiie from a erossijvtM- network, and its 

' own d.c. resistance. (The representation 
of iriter'nal I'c.^istHriec Itv arr CAU-r-nal r-c- 
sislor of ('((irivalerir value is sl-andard 
pr'aclire for' ireiatoi- diagrams.) 

'I'hc d.i-. r-csislaricc of tire si-r-ics choke 
is liki'ly to be a bunt O.f) ohm. The soirr ce 
lesislarrcc of the arirpiilier', wilJr a darrrp- 
iiig factor' as low as 4, will he 2 olrirrs;. 
Till' total resistance seurr hy the speaker 

i Is then 8..') olrrirs. 

Elirnirralirrg the choke (.-i conr|iorrcril 
whicii is scarict-irircs ffvi'rely frowircd 
uporr) yivcs lis a r-edirctiiai Irorir 8.5 
olirrro lo 8 olirir.-. Doirhliiif;' the dampinj; 
factor (halvint: the sonivc resistanei') 
;;.\'es us arrolhra- jawecpirig rcdrictioii, to 

7 ohiir.'^. In hrii^f we rrrusi i- crirher' 

that, even witir the spcakci' termirrals 
shorted oul, h\- heavy eopircr wire of 
.0(11 olim resistance, the smallest brak 
iiig r-esislaiicc we can ever- achieve is 
('.llOi olrni.s. TIrer-c is llnj.~ little lo be 
yairred by worrying about small lesis 

, live comporrerrts in the speaker- line, or- 

i liy irrcr-C;isirig the d.arrrpiriji' f.acLor- lo 

I asLi-onOrnical valire.^. 

2) If we eoriiiect a sCcoird, identical 

, siicaker' in scn-ic-i. lire total irrtcr-iral d.c. 

I resistance is incr-casccl to 12 ohms. Bui 
llie r'alio belwecrr rvsislarn-e arrd react 
flrrce remains the sanies as \vc rrow- have 

I a l(i-olrrrr system, and tlir daiiipiiij; ir- 

I iiiicliaiif;cd. (liacli H-olini voicc-eoil may 

j be Ihouglil of a.-^ one-half of ;r l(i-ohiii 

1 voice-coil.) The series eonneclion is per- 

I fc'ctly ^Miod practice. 

Another well (piotcd niibconcejit ion 
relaies to the fact lhal the conpliny. al 
bass frequencies, between an inliiiiteiy 
baftlcd cone and the air into whii-li it 
radiates decreases as the freiiucucv i.^ 
lowered, and that this dec rease i;- corrr- 
perrsated hy pr-ogr-cssi\ cly increasing 

I spi'aker corrc velocity, as disciii.sed pre- 

( viously. 

The belief lia« somehow gained ground 
that the loss in acoirstical conplirrg rc- 
fcr-ied 10 has to do with lire low bass 
regions only, below orre or two Irnrrdrcd 
cps. irrid that the corirperrsatirrg irrcrease 
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spectacular. .. new 
Tape System Components 

PENTRON 

• STEREO • MONAURAL 

the Tape units to meet your needs 

jPentron combines professional features and custom styling with build- 
inf,'-block flexibility. You buy what you want and add to your system 
when you desire — from the simplest monaural system to the all inclusive 
stereo systems. • , 



PENTRON LEADERSHIP FEATURES 

Precision made and tested professiortal head assembly 

with Azmur-X spring loaded screw adjustment. 
Simple single cotary control. 
Four outputs plus two AC convenience outlets. 
Mounts VERTICALLY^ horizontally, oV at any angle. 
Speed change lever at front panel. 

Removable pole pieces in heads, as easy to change as a phono needle. 
Automatic self-energizing differential braking. 



\f- icliitcil 10 spenkcr 
is. that llie resoiiaiil, 
''fill 111'" the acoiist Iciil 



th COur \l'iiujt.y 
i"esoiiam'(' ; th:il 
peak IS used lo 
losses. 

Aciiiall\ till' air-lo.'id rcsistanc-C pre 
sciitcil lo till' cone ilpcroasc's wii.li frc 
OiiiMicy al, an mdcrly ial<' (a faclor of 

-I ocUiw), Ix'low a ficqi cy which 

.'I fiiiietioii of the PGUP (linnicli'i- — for 
a iL'-iiicli s)ipakfr abmit 800 eps. Xo 
(•liniiac ill this propi-cssivi' hiss occiirs in 
rill- e.Miejiio low bass. The UKMiii-licaliv 
iiii'al r<iJii]iriisal inn for llii' docicasi in 
air load rcsistaiici' wiuiiil lie provided 
li\ a piiroly Ilia.-;.- -l On I rolled iiiei lianical 
sysieni. willioni reMinanre. which winild 
dirr.ale a dniihliim of eniie vehieilv for 
e.ieh lower o. Iave. (The olccl.rical anal 
ogy is a purely indiieli\e eirciiit — for 
llio same a|>plie(l vollaffe. eilrrelil 
l.hrniigli t,hi' I'hnke will ilmihli' willi eaih 
lower ocl.ive. due ti, ihr priipr,(.s.sive|y 
decroasiiig indneiive reactance.) Such a 
systi'iii ip :! iioii-e.Mslent, entity, l>iit if 
tlio spoakei's rpsonanr peak is properlv 
daiiipi'ii the nieohaiiieal system arts :v 
it it wore purely iiiass-eoni rolled at 
frequencies .above resonaneo. and lln 
proper compeiisnlniii is provided. 

4) As t-ho rrof|iioiicy of the input 
signal t,o a loudspeaker is lowered in the 
diroel.inii of resoiianee. t.he electrieal iiii 
pedance of the sjieaker rises far ahovc 
ils noiiiiiinl value, jierhaps liy h or 0 
times. With a hi>;h-d;impiiii;.faeror am 
plifier the volta|re aero.ss the speaker 
remains esseiirially constant, Involving 
a severe droji in the eleet.rieal power 
drawn frniii the aMi|ili(ioi -. with a lower 
dnmpiiiK farl.or the drop in electrical 
hass power is less severe; and with an 
even lowei- daiiii>iiig fai tor electrical I 
power may remain constant, or may 
increase towjiiiK icsnnaiice. Thai value 
of daiiipiiivr f.-ictor which acliievcs tin- 
most iiniforiii aroiiflical output and op- 
fiiiiiini peril. rnianie is not lied li. .-i con 
ditidii of iinilorm elecnieal jiower. hut 
is a fiiiictidii hoth of the particul.-ir 
speaker ll.sed, and of il- cnilditioils of 
inoniitiiii,'. W hile hijih damping factors 
are generally iiKist Miitahle for horn or 
resonant-type .-iystems. the same is not 
necessarily tine for direct-radiators. No 
special virtue can be att.-iched lo lhat 
value of daliipinpr factor which produces 
constant volt.-ige, coiisl;iiil power, or 
some inleriiiedialc iyp(> of relationship 
helwen ••iniplitier output and frequency, 
if speaker system perforiiiaiiee is nii 
k-nowii. 

I would like to express my a|)precia 
tion U> Dr. J. Anton nofmann for his 
patient re of tli(? di'jitt of tins jii'l.i' 

cic Inr his vahuihlr su!»<r< sIions. JE 



baslo speoltlcalloni 
TM series 
mechanisms 

COIMBINtTION HEAD: 

Frequency response: 
40-U.OOO CPS witti proper 
equalization. Signal-to- 
Noise, 55 db with CA units: 
track widtti: .093"; gap 
widtt): V* mil; impedance 
of record section: 6000 
otims; inductance. of erase 
section: 60 mh • STACKED 
HEAD: track widtti: .080"; 
gap widtti: .15 mil; 
impedance: 3500 ohms • 
FLUTTER: under 0.4% at 
7^ ips; under 1% at 
3^4 ips. . CAPSTAN DRIVE: 
Idler driven • MDTDR: 
4 pole induction type, 
individually balanced • 
DUTPUTS: 4 standard pin 
jack OLtputs to accept 
shielded phono plug 
• CONVENIENCE OUTLETS: 
two auxiliary AC outlets 
controlled by mechanism 
power switch. Supplied 
with removable mounting, 
brackets with shock 
mounts. 



preamplifiers 




CA-13 



Tape Playback only. Re- 
sponse: 20-20.000 cps. Sig- 
nal-to-Noise: 55 db 



Tape playback preamp and re- 
cord amplifier. Response; 20-20.- 
000 cps. Signal-to-Noise: 55 db 



CA-15 



Stereo dual channel play- 
back. Response: 20-20.000 
cps. Signal-to-Noise: 60 db 



AIL CA UNITS HAVE SAME PHYSICAL DIMENSIONS AND REQUIRE SAME CUTOUT. 



HIAR PINTAPI RICORDID TAPIS — "GRIATIST SOUND [V[R FOUND" 



PENTRONs, 



776 S. Tripp Avenue 
Chicago 24, Illinois 
Canada: Allai Radia Ltd. Toronto 



Send brochure on tape components 



City & Slate 
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AUDIOCLINIC 



this. 



makes 
this 



I. 

a? 




4 




when 
you buy 
the 

fabulous 



AUDAX TONEARM KIT 



A screwdriver ... 15 minutes of your time . . . and the 
fabulous Audax tonearm kit — that's all you need to own 
your own compass-pivot Audax Professional Tonearm 
at a hiji nai-iii)/! You'll find accurate assembly of this exclusive kit 
a very simple affair — with assurance that the final result 
will lie as fine as factory-as.sembled units! Use any cartridge 
with your Audax arm. Thrill to the wonderful new 
difference it makes in your high fidelity system — a difference 
that confirms your wise choice in owning one of the 
finest tonearms ever made ! , . 

Kit $14.55 

Kit .'517..">.''> 



At your de 




de! 

^1^^. I 12" Tonearm Kit 
1 IG" Tonearm Kit 



BEST RECORD PROTECTION INSURANCE — 

Audax "Micro-poise" ... the 
gram weight scale with 

"prescription" accuracy! $3.95 



AUDAX DiV. of Rek-O-Kut Co., Inc., 3819 lOS St., Corona 68, N.y. 



( I'l'iiiii fut;" i 

ii'iitililp to IiiiTti to v;irviii<; .logrpos. Tlioir 
Inim lOTitiMit floitoml-J upon \\\o loiigths to 
which ii'.nnut'nctiirors hnvo yono in :in pfTort 
t<) Hiniinnto this I'oii.lition. To do so monns 
thnt X\\o (•.•iitri'iffi- must !io well shioldoil 
:iTul \v(»nnil in siirh n in.'iiinor ns to opposo 
fxtornnl fiohls Init -if ill opPnite normnllv 
when iiiti'rnn I i*linn{;o? in inngnotir ficMs 
(M-i'ur, < *prt;iin moilols of rnrtriflfros must 
l»p kc|)t well .-iw-iy from str.-iv ficMs from 
thp niotor. TliP solution to the problpin 
lios in oripiitiny tliP toiip .uni in such n 
niniiiipr thnt tlip <-nrtriiI{;p *s prtth i^s :i<i fnr 
from thp motor ns possiMp. 

Ilpforo mounting thp nrm pornmnpntly. 
i-onni'i-t tliP rnrtridfTP to tlio input of the 
prpjiniplifipr niiil ml jnst tliP nrm for the 
lowpst .iinonnt nf hum pii'kuj^. 

Tweet Filter 

Q. IVhal is a hrrrt flier? Jnrnh lilnH-- 
mnn, J'liion. .\'.J. 

A. The tiiiio constnnt of tho <lioi1o lon<l 
n'sist*tr nml its shunt r.'ipnritor usotl in 
I'DTivputionnl AM dptpctor circuits is such 
thnt wliilp thp r.f. ])onks which occur whon 
the iliiulp is conducting ;iri' smoothod out. 
tliP ch.'ingfs iti ;(mplituilo producpd l>_v 
modulntion liv tliP progrnm source nro not 
smootln'd i)ut. Thus wc Imvo dotpctod A>T 
sigiinls. Since tho cnj^ncitor sorves to ro- 
tnovc tho r.f. cotnponcnt f rom tho nndio. 
nnd sincp \ho r.f. i« very high, thi.s cnp:ici- 
tor is sunn'tiuii's known n twPot filti'r. 



LETTERS 

( j'roni potfp 7 I 

thp (udy pni]>crty of ;i sponkor or sppnkpr 
systpni w!ii<di cnu In- nii-nsun-il with oidy 
nn ;i\nlio oscillator n nd ;i voltiuptpr ns 
e<|nipmPTit. The imjtpdnuco cnrvp does show 
the rpsonniit frc<|uency of tlie unit, hut F 
strongly i| nest ion the \nlidity of using it 
to indicnti! anything p1-"i'. .\s n nintter of 
])Orson;i I interest. I recently r;in low-fre- 
<|UOUcy imjiedniice rur\es nn :i spenker 
v.'hi(di I linvn in my shop. I'nenseil, it hml 
nn impedance peak at aliout 1 eps, in- 
dicating the re.sonnnt fret pie tu-y. Relow 
this, the impednnce dropped off steadily. 
The re.s])nTise. as determineil Iiy ear. also 
drop|>ed sharply Iwdow resonance, aiul was 
negligilde Itelow alnnit cp.s. The s|ieakpr 
was then installed in a )»roadhand t uned 
celumn calunct and the impedaiu-e rede- 
termined. Housing the speakpr lowered the 
lesonant p(»int to aluiut I 10 cps. luit with- 
out eliatigiug thi- slia]>e of the enrve. How- 
e\er. in this case, audilde response was 
there all the way down to :'.0 ,-ps (which 
is ns low us mv escillator will go>. even 
at eps and helitw the imjM-dance had 
dropped fiom the tnuniual ohms to less 
than I. (fit ftriti ml. 'I.r. rrsi'itntirr nf nn 
>-olim sfirtil-rr iron}/! hr nrovvtl .'> otnn'^. so 
totiil iin/" 'Innrr itixst }ir Irasi Ihnt much. 
Kn. I. and I wa»j not aide to measure it 
with the a\ail;dde eipiipiru'iit. This tuenns. 
.It least to I lie. that the relationship i>e- 
tween the impedance mrves seen upon the 
actual response nf the system is so limited 
:is to lie of litth- impiMtaiice in judging 
resjioiise. 

The preceding di-'ciission lioil.s down to 
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tills: 'I'lie piiii'l\ elf*!-! idtiir ?.f»fliniij; nf .-iti 
.(iidiii sy)*teiii i-npi \>v iri.ido to iniicii ciosor 
lolep-n nor> rli:i ri llio oh'i-riYi itHM-li.i n'\o:\] or 
<'U'rt l u-.n oiirft ir.'il |i<irt idiis. 'i'liPy r.iii Im'. 
.iihI mih. iii;ii|o so 1 li:it tlio iisor t;i ii rv 
I.lio i-li.ir.n-I^Tisrir." of I he rli'<-r n ill ii- sv-^ffm 
to ;i roiLsi-ioi fililf ilo<rri'e. 1 1 nwevt-i'. tlic 
tiii:il scctimi oT ilif .-iinlio system— tlip 
s|ie:ikor in its insl.-t ll;il ion n'lii.iitis stilVi 
rtnitly vniinblc nini (MHhij^Hi oT nn iitikiioivti 
i)ii:iMtity tli.il llic iiffo rn |>r*»iisimi i-niitrol.t 
in t he olcct rotiic enfl her-dim-s slijilii |\' 
rill if M Ions. \ |i;iir ut' wnimlly ilofijiiiAil, 
wirle swoeiMiig tone «-onI n-Is - Ii;is8 :iinl 
trolilo- shoiilil |(rnvi«lr nil llio v.iri.iliilitv 
n«'0<|Pil I'nr |»r.trr.ir;tlly ;i|| ii«n*s. ;iml lii^li 
lidolity MOp<l not lio syTinnytnoiis willi »-oin 
l>lo\ily of o|hT:il ifiii. 

i'. D. 1 1 FKI,(M KF,I{ 
7itis |)rtltn;ir Ave., 

H.-IIHTTKMld. rintl.'IM.'l. 

< 7'/n> Irtfer has hrfn in our hnnris for ftomr 
litnr. hvl it i.< juit ntt inierr^fimp nrn/ pro 
rocniire nntr H woft \rUen if fi77v u rittm. 
■I'-'-'V- JE 



FIDELITY PERILOUS 

\frn}n pni/r 32) 

iruistii't tiy to Inik tuo iruteli jiisi yet." 
She sliiilicil his forchc-iii. ''Tlir tri-l u-;is 
siipcosst 111. Tlpi'liish is proiiH of yoir .'irid 
\\ .\\ . sent ;i pcrsorinl iiuto of ronpiMtn 
hitidiis. I s.'ivcil it iii lioTiio for ynn." 

"Yiin'rc not ;iiif>;Ty uilli Trio, di'.-ir . . . 
for' taking llip cliniifp I mc.'iTi ?'' 

''[ w.'is alriiosl Ix'siilo myself when I 
lirard you'd \m-n injured. Knt then 
Cnliiticl Tlcr-ltisli told me the u-|iolc st(ir\' 
and 1 started iloitifr sotitp real tliiiikiiifr 
for' tire lir-st time ir) my iifi-. I" r'ealize 
iriiw what ,r I'liol I've lieoir." 

''Dorr't s.-rv llial F.liss.a. Jt w.as iirv 
fairlt. I . . .'• 

"SIrb ! \(tt arrnllrei- u-m-d. T di.irr't kirnw 
how Ui fell \ori how prorld T .-rrti of jriv 
liirsharid. I'm .-r Irn ky woiriaii .Jne. f 
piomise .r'll rri'ver sf.ainl rir yorir' way 
;iff;rirr." 

■Tire t'ell f.Jr;it his unr-ld w;rs i-fnrrplete. 
.\ tri w life with lilissa — this was wiraf 
hi''d Ireerr woikirr;.: for'. 

''I'm wearing a ni'w sh;idi' nf lipsliik. 
■lo. . Like it?- 

Tie ?-tared tor a itmrrrenl. ■■Wfr\ . . . 
why it'.-, .\ra\ l'".-relor- IN-Fi.' 

".\lrrirrr hmm. Xrrw close yorir eyes ;rnd 
f'll i^i\'c ynrr a per soii;rl deirioirst rat ion.'' 

JE 
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NEW PRODUCTS 



• Norelco 3-Sps«d Tape Recorder. «'iille() 
the "r'luitiin'iiliil," iliis in-w recnrdrr wns 
ilrsimicd hy ['hi lips of t he Nfi hrrlainls. 
Thivc sp«M-«Is — 7 iiiHl I "s ips :is- 

suie tiiMxiiiiuiii vctsiitility in l>oili spocih 
;i tul Iii-ti iiius r re» i.r<linK- A spci ial Philips 
in.'iptH'iic rr.-».|-(liiitr h<-:i<l with air Kap of 
only (i.)liiiil' itis. makes pnssil>lo rxletnhMl 
Ilijf h-f I'P'llieiH^y I'fSpiHisc even al Ihc h'wer 
spfiMls. T'iaii"-kry pushhut t . nis i-mili-ol all 
fntirl ions. A <Uinl-track inai-liiii'-, the Ci.ti- 




liiu-nial is equipped with a built-in loud- 
spi-aker of t lie well-known N'orelro twiii- 
oone wide-ranfie ilesitin. A h inli-tulelit y 
dyiiiiniii' niirrophonc is supplied with earli 
unit. l»otailed sperilii-nt ion sheet on the 
new Nordeii tape reoorder may he obtained 
hy wr it inp; North Anierira ii Thilips * 'o.. 
Inc., Ilifih Fidelity Prodn.-ts Division. 230 
iMlffy Ave., Ilieksville, N. Y. K-8 

• Molded Cable- Connector Combinations. 

<ireat saviiifis of titne in the interponner- 
tion i.f hipb-fuleliiy eonipniienls will In- 
afforded by these new )»hono plnps and 
extension jaels's with shielded hnndh^ 
molded to eahle. Ma nii t'aei n i-ed in both 




SI i ninhi and l itrht-anple t ypes. as ilUis- 
trated, the coniieetors are available in 
standard eable assenddies of the type Msed 
in audio equipment for intpreounepi i7»K 
amplifiers. tuners. tnierophones. test 
equipment, and the like. Full details m;iy 
be had by addressinp; tlie maiinfapi nrer. 
Switeheraft. Imp., 1:1-*s N. llalsted St., I'hi- 
eajro 22, 111. K-9 

• University Wide-Anffle P. A, Projector. 

The new I'niversity Model ( '1,11 wide- 
anfile rellex t rum pel has an air column 
length of ft., horn putoff of 120 pps. 

and a dispersion pattern of 120" vRO". it 
ineorpe.rates an explusive omni-direetional 
swivel mounting arranprement whieh en- 
ables the projeptor bell to l>e rotated SfiO" 
on its axis. The posit ive-loek serrated 
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swi\'el "1"' nionntitiK bracket is also spe- 
cially desifined io link two or more pro- 
jeciors into any desii-ed configuration. The 
<*1j1! ean thus projeet souiul in any direc- 
tion, ir'respecti\e of the speaker's physical 
location. The bell mouth is 21 ^ i i i^" 
and depth is 2n ins. le.<s driver. I'niversity 
Loudspeaker's. Inc., SO S. Ivensico Ave., 
White IMains, X. Y. K-10 

• Techmaster Plug'-In TV Remote Control, 

In addition to providiiiK remote eontrol <>i 
a tidevisioM receiver, the Inio-Master may 
be used as an FM receiver foi- T\'-sonnd 
broadcasts. It will supply a hip;h-<iti;ility 
audio si una 1 to a ta pe recorder or bi-li 
system by means of a receptacle at the 
rear of the cliassis which is fed from a 
cathode-follower amplifier. In elTect, the 
Huo-Mastei- is a coniplcle T\' receiver 
with sweep and video output circuits, but 




minus sync. hifib-voltaKe supply a7id pic- 
t lire t ube. 1 nstallat ion ctmsists of i>1uk- 
KitiK in a siiifile thin lead into the TV 
recei\er, which permits station selection, 
fine t uninp; foi- hot h pict urc and sound, 
and adjustineiil of picture intensity up to 
r»ii feet from the receiver. A speaker is 
incorpora ted in the Ouo- Master chassis 
foi- mouitorinn of tape recordings. Tecb- 
Master <'orp.. T'l I'i'ont St.. Mrooklvn, N. Y. 

K-11 

• Astatic Slim Hi-Fi Microphone. De- 

sijnied for both hand and around-tbe-neck 
use, the new Astatic Model M332 niicio 
l>hone is stated to have a frequency re- 
sponse of Vt to in.iUKl cps with an output 
level of - r>7 db. I'recision made, thoimh 
biw in cost, the M:i:i2 is a slim-line desifin 
wil b a pressure-cast liousinj; tinished i ii 




sat in chrome. Manufacturers models are 
available in sat in black or color bodies 
with chi-ome t rini. Included wit h each 
microphone is an S-fl. shielded cable, neck- 



laci'-tyiie neek snspeiision. and slaiid 
ndap'or. Model M :::!1'-S a Iso includes ;> 
built-in on-off switch and sells foi- a 
sliKhtly hijrhcr price. Further inf<»rni:i t ion 
may be obtained by wrilinK for Catalon 
'■\'.\-2, The Astatic < 'orporal ion. ConneauU 
< ihio. K-12 

• Ampex Portable Two-Track Ster30- 
phonic Recorder. Full professional quality 
reeorilitiB is afforded by the new Ampex 
Model i:oi-2 in compact poi-table form. Al- 
tbouKb the riOl-2 is easily t ranspoiled in 
its Samsonite carryinK ease, in perfornt- 




aiice it is indist inpuisbable from the .\m- 
pex Model 300-2 console recorder. Preci- 
sion stacked heads are used for both 
recording and reproducinti. Tape speed is 
7 ips. Frequency response is :{0 to i5.o<io 
cps. down no more t ban 1 dh at 1 r.,on(> 
cps: 10 to 10,000 cps within +2 db, Sipnal- 
to-rioise ratio is fireatei' than .'lO db at 3 
pel- cent distortion. Effective inter-track 
crosstalk rej<'<'tion is ureaier than T.o db. 
Stai'linK time is virtually instantaneous, 

with tape acbievinfi full reeordiiifi sp I 

in less t ban 0.2 second, ria yback t iminj; 
accuracy is + 0.2 per cent (± 3.ti seconds 
for a 30-minute rccordiufi). Two phone 
jacks and a panel-mouiiled selector switch 
permit monitorine eit her f rrun t he i iipnt 
or from the tape while recordiiifl. Tape 
tension is controlled to S ounces maxi- 
mum. Kach channel is ecpiipped with sepa- 
rate rec-oid and playback amplifiers. Two 
pi-ofcssional VI' meters read dircdly all 
o)>firatinK levels on each channel. A spe- 
<-ially engineered bias supply common to 
the two cbnnnfds insures positive protec- 
tifiii from inconsistencies in output levels, 
f >ver-all dimensions of the fiOl-2, incMidinfi 
carryinK case, are S" x 13" ' 2 P^. ". Weiubt 
is ■12 lbs. For compU'te information write 
Ampex Corporation. !>31 Phai'ter St.. Red- 
wood riiy. Calif. K-13 

• Intersearch Tone Arm. Mann fa e t u red 
with laboratory pi-ecision in .lapaii, the 
new Model l/S/12 deluxe tone a i-in incor- 




porates a number of ad van(-e(l feat ures, 
iticludins: the ability to play Ifi-in. records. 
Lateral viscous danipiiiK soaks up reson- 
ances, aids trackiuK. Kxtremely low verti- 
cal inertia permits safe use of cartridpres 
with low vertical compliance, also facili- 
tates trackinp; of warped records. Adjust- 
able horizontal static balaiicinn reduces the 
effects of floor vibration, minimizes groove 
jumpinp;. Accommodates all standard 
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Why HARVEY'S? That's elementary. The name has been synonymous 
with thoroughly dependable hi-fi shopping since the dawn of separate- 
component home music systems. With every high-fidelity component 
worthy of name in stock for immediate delivery . . . with a staff of audio 
consultants famed far beyond the confines of New York . . . with demon- 
stration facilities second to none . . . and with a most attractive time- 
payment and trade-in policy — HARVEY'S is in a position to cater to every 
desire and whim of the beginning or advanced hi-fi enthusiast. 

Right now, HARVEY'S is celebrating its 30th anniversary in the electronic's 
business. Why not drop in soon and see all of the latest hi-fi gear, such as 
those described below, during our 30th Anniversary Sell-A-Bration. 



Portable Tape Recorder 

Swiss precision construction. Thifc final- 
ity motors prciiiucc rccoi-din^s which !ii-c 
Hf»t marred by wtiw and lluttei-. 'Child 
play hack Uesui [irovides a continuous check 
<in recordiiiR (luality. Pnslihuttoii opera- 
tion; & 7 '.■ ips 8l>eeds. * AOO 
■J-hoiii' playinK time ' w jT 




madison fielding 
Series FM-15 FM TUNER 

One of tlic newest available . . . an<i a 
hcMiity. Sensilivity-O.'.t micicivults ff»r 20 
dl) tinietin^: micro-heam tuning ffir ac> 
curate visual station select ion: shielded 
front i-nd to eliminate ro-rafliation of 
spui'ious siRnals: cathofte follower staRe 
output for cahle lenslhs up to 200': fie- 
ouency response 20-20,000 95 
cycles ' # " 



GRADO 

Cartridge 




The very latest cartridfje, providing su- 
perior soun<l (iirality, Fretiuency response 
18 .cycles to 28,000; 3 millivolt output; 
3-7 Km tracking force; weiglis 15 Kms 
approximately; static eliminator; replace- 
able diamond stylus; fits any c i| C 00 
stan<lard tone arm ^45 



ACOUSTIC RESEARCH 
AR-2 




A loudspeaker 
<le?ii(;ned to 
radiate a ctciin 
rehit ivcly f nil 

sivrnal as low as :iO eps out of a 2 cubic 
foot box . Smoot h a txl sweet treble 
speaker. Smaller brother to ihc famous 
A l{- ] . Available in ma)io(;- ^ A M. t%t% 
:iiiy or birch at 9^0^^ 

(Other finishes at extra cost.) 





IIMiitoel 



MIRACORD XA-100 

3-Speed Automatic Record Changer 

A stmido iiiifl irhiible clia liner. Irilermixf?s 
10 and 12 inch records in any senuencc. 
rive pusli- butlohs control c^VSO 
every <ipci'alioii ' 0# 



\ 

C-8 AUDIO 
COMPENSATOR 
PRE-AMPLIFIER 



Kive separate push-button switches for 
b.iss turnover comDcnsation, and 5 sim- 
ilar switc-hes for treble de-cmpliasis. Com- 
pensates quickly for any <OD50 
recording; characteristic VPVP 




:itt 



SCOTT 99-D 
AMPLIFIER 

A complete amplifier, including 22. 
pnwt'i- amp and proviniiin fur Inn mair- 
nctic cartt idfre inputs, and tape monitor- 
iiifr- Speaker sflector switcti on front 
Panel. SeiJarate nimble and sci-atcli fil- 
ters. IIiim-(iO lib below full cmmoc 

output $99'* 



y than iust fine 
'xomponents when 
you buy hi-fi 
at Harvey's! 




RCA GREAT BRITAIN 

MATCHED TUNER-AMPLIFIER 

Components that meet England's high standard of audio quality. 



kc \ 

f I'om 



■\M 'funer assures you of freedom 
i nterfci cnce w it li a scnsit i vity 
that i> I'ov ides su i c clea i' <^A50 

recepi ion '# ▼ 

(Powered from amiiMliei' — if purchased 
separately, power suijjdy is an aildilional 



KCA Amplifier and Preamp control unit 
embodies new and exclusive electro-acous- 
tic features. Distortion is imperceptible 
to the human ear at full m jfccft 

output 'lO" 



HARVEY, 



Csloblished 1927 

RADIO CO., INC. 

1 1 23 Avenue of the Ameri<as (6th Ave. at 43rd St.) 
New York 36, N. Y. 
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The "King of Instruments"— an Aeolian-Skinner organ installation. 

The sound of the organ is one of the most difficult to reproduce, because of Its wide 
tonal and dynamic range, and because of the large amount of fundamental energy 
that appears at extreme bass frequencies. 

At a recent public demonstration, staged by the Audio League at St. Mark's Church, 
Mt. Kisco. N. Y., the recorded sound of an Aeolian-Skinner organ (from stereo tape) was 
instantaneously alternated with that of the "live" instrument. The reproducing 
equipment selected Included four AR-1 speaker systems. Here is some of the press 
comment on the event: 

TlieSdtuniupReoitw <David Hefafaj 

"Competent listeners, with trained professional ears, were fooled into 

thinking that the live portions were recorded, and vice versa 

The extreme low notes were felt, rather than heard, without any 
'loudspeaker' sound . . ." 



(Julian D. Hirsch) 
"Even where differences were detectable at cfiangeover, it was usually 
not possible to determine which sound was live and which was 

recorded, without assistance from the signal lights facsimile 

recording and reproduction of the pipe organ in its original 
environment has been accomplished." 

« 

audiocraft' 

"It was such a negligible difference (between live and recorded sound) 
that, even when it was discerned, it was impossible to tell whether 
.the organ or the sound system was playing!" 



The price of an AR-1 two-way speaker system, including cabinet, 
is $185.00 in mahogany or birch. Descriptive literature is available on request. 

ACOUSTIC RESEARCH, INC. 24 Thorndike St., Cambridge 41, Mass. 



iiiuunting CiiitiidMeri. 1 iilerseaii-h Toip., t 
Ai cadia lM:u e, < 'i iirliiiiid I K, Oliio. K-14 

• Multiple -Speaker Matching' Trans- 
former. I >eveln|>f(l fof t hf hi-tl iiobby 1st 
who is inodit'.v'iiiK <'>' f iilai'^'iii^ his inusi* 
sjsleni by tin- Jiddit iuii of auxillaiy speak- 
ers, e(|ualizers oi- i-rossnver networks, this 
transfoniui- |piriiiits t liaiiKes to be matb- 
wit lioiit iiiibahiiit iiiH retiuired impedances 
ajid powei- Ie\» Is. IViwer haiidlliijr lapacity 
is 5)1 wa t ts loiit ill nous willi 100 wat Is 
peak. Kreniiency response is 15 to ;iO,00() 




'■ps. I'nwer level adjustment is in 3-db 
steps. I III peda lire iiialuhiiitf range rovers 
1^, and 4 ohms. The unit is supplied 
with a hook-up chart whieh shows propei 
method of connect Ion for many ditTei eiii 
speaker combinations. Maiiufact ured b>' 
Microtraii »'omi>any. Inc., 115 K. Mim-ola 
Ave., Valley Stream, X. V. K-15 

• Triad Transistor Transformers. A total 
of 14 Hew models have been added to the 
line of Triad transformers desi^'iied spe- 
cifically for nse ill transistor eircuitr.v. 
Developed to cover a wide variety of tran- 
sistor applications, llii- new units eombiiic 




optimum perfcM-inaiice with iiiiiiimuni size 
ami wei^rht. Illustrated Is a typical model, 
showing its size cinnpaivd with that of a 
dime. A complete listing; of all Triad tran- 
sistor transformers is contained in Cata- 
log TU-57, avaihible by writing; Triad 
Transformer Corpora I ion, 4055 Uedwood 
A\c.. Venice, <'alil'. K-16 

• Amperex Type ZIIi84 Power Pentode. 

One of the new Ampfi^'X series of 'pre- 
ferred' type tubes for h Itfh-qua lit y audio 
applications, originally developed by Phil- 
ips of the Xclherlands, the EI,84/liBy5 is 
desis;neii for the output staples of low-dis- 
tort ion amplifiers with relatively low-volt- 
a^re power supplies. A pair in push-pull will 
duliver IT watts at 4 per cent harmonic 
dist(»rtion (without feedback) in class AB 
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operation with only 300 volts B+ supply. 
IMale dissipaticui is 12 watts, which is 
achieved in a miniature envelope only 
slijthtly taller than that t>f conventional 
miniatures used exclusively as voltage 
ainplillers. detailed data and applications 
engineer inj; information are available 
from Special Purpose Tube Division, Am- 
perex Klcutronie < 'orp., 230 Duffy Ave.. 
Hi.'ksville. N. Y. K-17 
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TRANSISTOR MICROPHONE AMPLIFIER 



Iiir .-I -JU-ki- imiiilwiiltli (at 3UU°K). Tur 
II mii-ioiiliiiiic with ii si'iisitivily 
||;KT.\IA (.j, ) of - Hf) (II). this luwer 
li'vrl uicui> !it a Soiiiid I'lVssuic Level 
111' l"i ill) abiivi- n ri'i c'iici' ( .UUU2 dynes/ 
rill-). 

l-'iir I'lilcrtiiiiiiiieiit - type pickup 
(speei-li. music, etc.) the iiia.Kiuiuiii SPl. 
eiicouiitei'ed i- u>ually lliU dl) abuve 



(BASE l.E*D nOiSCj 


<-<J>— 




'tt 1 

T 






\ 









Fig. 7. Common-emitter equivalent cir- 
cuit with noise generators. 

reference. Tiiu>. Ihi' dynamic range of 
till' input si^'inil can he as iiiucli as lU.5 
dh. or the input can he as high as -20 
dhm (2.;") niieruwatts ) . 

ir the lirst stage ul' the amplifier is 
designed tii have M dh ul' puwer gain, 
it must tlierelure be capable of supply- 
ing as much as 2..') milliwatts to its load. 
If this load should be a second tran- 
sistor, with 2UUU uhius input impedance, 
this wuuld require a peak output cur- 

- PublislicJ by ItCA Laboratories, I'riiicc- 
tun, X. .T. 



rent of I .fi ma fi-oiii the lirst stage. 
Since, as previously mentioned, the 
lirsl-slage operating current was .set at 
i),'2n ma. it cannot deliver a peak cur- 
rent greater than this. Tlierefore. it will 
overload at a level l(i dh below peak in- 
put, or at JU4 dh Sound I'ressure Level. 

There are several |)ossible solutions 
to the proiilcni : 

(a) Insert a pail on the input. This is 
quite unsatisfactory because of the ad- 
vcrsi' effect on the noise figure. (Each 
dh of attenuation raises tlie noise ligiire 
1 dli.) 

(hj Itaisc tlie load iiiipcilaiicc of the 
first stage. This will he shown unsuitable 
liecause of giiiii-coiitrol requireinciits. 
(c) Koduce the first-stage gain by feed- 
back. This is the most satisfactory 
inetlniil. altliuugli the limitations of sec- 
ond-stage noise prevent it from being a 
coiiipleti' l-einc(ly. 

Since the second stage is run at a 
higher operating point, and. if possible, 
should not have to be selected for noise, 
its noise (igure may easily be l.'i db or 
higher. Should the first-stage gain be 
reduced from :iU db to 14 db, in order 
to handle the full range of input, the 
second-stage noise will be only 1 db be- 
low that of the first stage. Becau.se the 
iioise ]irobleiii in this ease was consid- 
ered most impoitant. the gain of the 
first stage was arbitrarily set at 24 db. 
making the (lyiiainic range 95 dh. It 
was a.ssniiied that the special ease of 
Sound Pressure l<evels above 1 lU db 
could be taken care of by a switch or 
other means. 

Gain Controls 

Since the lirst-stage peak output cur- 
rent can he as high as U.2.5 ma, it must 
he followed hy a volume control if the 




V* 

WHEN the AR-1 speaker system first made 
Its appearance on ttie tii fi market, our 
publistied specifications were sometimes 
greeted witti skepticism; for a speaker to per- 
form as claimed, particularly m sucfi a small 
enclosure, was contrary to audio tradition. 

Now. two years later, tfie AR-1 is widely ac- 
cepted as a bass reference standard in botli 
musical and scientific circles. There is general 
understanding of the fact that, due to the pat- 
ented acoustic suspension design, the small size 
of the AR-1 IS accompanied b/ an advance in 
bass performance rather than by a compromise 
in quality. 




The AR-2 is the first application of the acoustic 
suspension principle to a low-cost speaker sys- 
tem. Prices are $89 in unfinished fir cabinet, 
$96 in mahogany or birch, and $102 in walnut. 

We would like to suggest, as soberly as we in- 
vite comparison between the AR-1 and any 
existing bass reproducer, that you compare the 
AR-2 with conventional speaker systems which 
are several times higher in price. No allowances 
at all, of course, should be made lor the AR-2's 
small size, which is here an advantage rather 
than a handicap Irom the point of view of 
reproducing quality. 




Literature is available on request. 



ACOUSTIC RESEARCH, INC. 
24 Thorndike St., Cambridge 41. Mass. 
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quality designed by 



GR ADO 



We announce with pride the development of a custom crafted 
phonograph cartridge of revolutionary design ...THE GRADO 
CONSTANT IMPEDANCE MOVING COIL TRANSDUCER, 
This unit for the first time reproduces the peerless quality of the 
master tape. The Grado is precision made by master watchmakeri 
to the highest .electronic standards. 

Used by leading audio manufacturers and research technicians as 
a laboratory standard. 

Audiophile Net Price $45.00 

^. »~ SEVENTH AVENUE • BROOKLYN 20, NEW YORK 

GRADO LABORATORIES • ^^^^^^ ^^^^ . ^^^^^^ ^^^^ ^_ ^^^^ 
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GRAY'S NEW 

"MICRO-BALANCED" 

DUAL VISCOUS-DAMPED 
HIGH FIDELITY TONE ARM 

. . . guarantees maximum tracking stability, because of sealed 
viscous-damping on BOTH vertical and horizontal pivots, and 
complete static balance around the vertical pivot. 

The Gray "Micro-Balanced" arm offers a maximum of com- 
pliance and responsiveness with all popular cartridges, that 
is beyond the experience of most High Fidelity enthusiasts. 
For details, please write. 




THE GRAY MANUFACTUR 

ARBOR STREET • HARTFORD. 



ING CO. 

CONN. 



J 




Fig. 9. Gain control shown connected as 
a current divider. 



si'ioiid stage is noi to he overloaded. 
Il<»wever MS iiu'iit idled, the second sla^^e 
imisl he 11111 at a high opeiatiiig point. 
\p. iinlei- 1,1) handle iiioie signal, and it 
is also desiralile iiol to have to select 
Ihis iiiiil. Therefore, seeoiiil-stage noise 
can he a pit)hlcin if the control is turned 
down. It the stage happens to have a 
iKiise figure of K! dh. its noise will he 
only 11 db below that of the lii-st stage 
at ina.xiniiini voliiiiie, and will be e(|ual 
lo it if tiie gain of the tirst stage is i-e- 
duced J] dii by tlie voliiiiic control. This 
.-itroiiglv iniiicates the ii.^se of a second 
colli rol, on Uie out.put of the second 
stage. 

The use of a dual-ranged gain con- 
trol is ediiinion practice, lint some pre 
eaulions slioiilil be observed. Kirst, since 
Ir.-iiisislors have a low input iiiiped.-incc 
and high oiil.|)iil iiiipedaiice. the control 
should not he eoiiiiecli'il .'i... a \'oltage 
divider, but rather a.s a current divider 
.■IS sluiwii ill Fig. 9. .\lso, since the base 
111' I he transistor i.s above ground ]io- 
leiilial, there is (i.e. flowing llirougb the 
control, which can cause iioisv operation 
if a poor control is used, finally, since 
dilfereiit stages overload at dillerent 
levels, the lOiitiols should he arranged 
to ciit-olT later stages first, in order lo 
preserve m.-ixiiiiiitn sigiial-to-noise ratio. 
Kor this purpose, poieiitioiiieteis with 
ilissiniilar atteiiiiation characteristics 













































L X _ 















Fig. 10. Impedance of a ribbon micro- 
phone with bidirectional pickup (250 
ohms nominal). 
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should be used, such as a linear control 
first, followed by a log taper, or an 
anti-log t'ollow'cd by a linear, if linear 
attenuation is desired. If reasonable 
eare is used, the arnplitier eaii be de- 
signed so that at a eertain setting of the 
eontrol all three stages overload at onee, 
giving lua.xiinuMi signal-to-noise I'atio, 

Feedback 

lieeause of the variability of transis- 
tor |)aranieters, and the "in between" 
nature of many of the eharaeteristies, 
the applieatioii of fei'dhaek to ti'ansis- 
tor audio I'ireuits is almost inevit;ible. 
Some of the undesirable ehtu'aeteristies 
are: eonniion-emitter current gain which 
rolls oft' within the audio band (SOOO- 
10.000 cps for -JXlog type); input im- 
pedance which is low, but. cannot be 
neglected; high output impedance, but 
not high enough to be considered con- 
stant current. 

The simplest and most cll'eetive feed- 
back for transistors is I'urrejit feedback. 
This is ,'icliieved simply by inserting an 
unbvpassed emitter resistor, inid has the 
ell'ect of raising both the input and out- 
put impedance, making the current gain 
more lineai* ;nid moi'e indcpemlent of 
fre(|ueney, ami reducing the power gain 
of the stage. 

As previously outlined, the power 
gain of the lii-st stage must be reduced 
to minimi:'.!' the amount of overload. If 
this is done with current feedback, it 
has the added advantage of raising the 
input impedance sutlieiently to enable 
the amplitiei' U) be used with velocity 
microphones. Although work outlined 
hci'c w:is done with a pi'cssui'e mici'o- 
phone whose impedance is i-el.-itively con- 
stant, it was felt that the aniplilier 
should not he limited to this inspection. 
.\s shown in Fiy. III. any loading on a 
bidirectional ribbon microjjhonc will 
cause a sevei-c loss (»f low-f reciueru'V rc- 
.-ponse. since it yields a Hat voltage into 

an open circuit. With f Iback, the 

injnit impedance of the amplitier is UOdO 
oinns which is sullicientiv high t(t ac- 




Fig. 11. Temperature-compensated tran- 
sistor stage. 
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Hig. 12. £xper rmental microphone amplifier. 



AMPEX STEREO 

SIGNATURE OF PERFECTION IN SOUND 




takes you 
BEYOND THE HI-FI BARRIER! 

Add Ampex Stereo to your system, and you've pierced the last bar- 
rier that stands between you and the long-sought goal of actually 
experiencing the complete realism of the original performance. 
Hear it once, and you'll never be satisfied with anything less. 
Ampex is most-wanted because it is best-engineered. You can install 
this precision tape-deck in the secure knowledge that it is not only 
the finest equipment available today, but years from now will still 
be outperforming everything in the field. 

In addition to the Ampex Model A124-U recorder-stereophonic re- 
producer shown here, there are portables, modular units, and con- 
soles complete with their own AM- FM tuners and record changers. 



AMPEX 



MEAtOIIS OF THE VIDEOtAK tELEVISION RECORDER; MAKERS OF AMERICA'S BESt-EKGINEEREO. MOSt WANtEO AUOlO EQUIPMENt 

-1 




AMPEX AUDIO INC. 

1036 KIFER ROAD. SUNNYVALE. CALIFORNIA 
Please rush free Ampex Sfrrco/ihonir Sountt hroehure to. 

NAME 



ADDRESS 
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.-.rite icr !.ier5t-:e 



■ '. ■ • ' $90* 
. «snghtly highei west of the Mississippi 

^mpirantz company 

25-14 Broadway Long Islond City 6, N. Y. 



REVISED EDITION AVAILABLE ABOUT 
October 15, 1957 



ELECTRONIC 



MUSICAL 



INSTRUMENTS 



By Richard H. Dorf 

I AUDIO Library — Vol. I I 

Up-to-date information about: 

• SCHOBER $7.50 
• CONN Postpaid 
• MINSHALL 

• THOMAS 

• KINSMAN 

• ORGAN TUNING 

Customary discounts to dealers and distributors 

If you missed the first edition, you're sure to want this new and revised second 
edition. And even if you have the first edition you are sure to want the latest 
information about the newest instruments. Order direct. Dept. E2, Radio Magazines, 
Inc., Mineola, N. Y. 



commodate the viiriatiuii of microphone 
impuduiicc. 

Kaisiiifr the output impudancc of auy 
.stugo is ol' iaipoitautr wlii're the load 
is to be a gain contiol. The closef the 
output appioaclu's coiistaut cuiiTUt. the 
sinalli'i' the couplinfr cupacitof cau \w. 
Because of the d.e. on the coutiol. the 
ciipacitoi' must be cliaiged each time the 
couti'ol setting' is changed. Tlie smaller 
the capacitor cau be made, the less will 
be the charging cui renl. and the pot will 
therefore have less tendency to become 
noisy. 

Stabilization 

Because transistors change character- 
isties with tempcraturi'. the operating 
point nuist be stabilized. This is not a 
great task, and by using a combination 
of three forms of stabilization, the op- 
eratiug point can be well lixed to 05° C. 
The three tornis are: constant emitter 
current, collector-to-base feedback, and 
base-voltage stabilization. Figure 11 
sliows a stage incorporating these means, 
and also an unbypassed emitter resistor 
for a.c. degeneration. 

Complete Amplifier 

Since the microphone amplilier was 
built primarily to investigate noise prob- 
lems, little attention was paid to the 
proper design of an output stage. All 
nuasurements were nnide with high- 
impedance iustruments, so the output 
stage was designed nu'rely to give suffi- 
eieut \oltage gain that any e.\traneous 
instrument noise would be insignificant. 
The voltage gain of the three stage am- 
plitier shown in Fiy. 12 is 70 db, and is 
3 db down at 20 cps and 35 ke. This is 
considerably more gain than is usable 
for a connirercial amplifier, but it sim- 
plifies noise measurements. No power 
supply filtering is shown because a bat- 
tery was used. 

For completeoiess, a complemeutary- 
syuniu'try output stage and driver is 
slniH-n in Fiff. 13. This stage was de- 



lOOMW 
2N2I4 INTO 

eooA 
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Fig. 13. Complementary-symmetry output 
stage. 
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r.iHM(i(l l).v A. Aloiisuii, ami di'siTiljt'd 
in .1 «(//o A nif/lififi-s- in Trau- 

~i^li>]>. I. It is i-a|ial)lf of »u|iplyiiiy 
■2*1 (11)111, iir Kit) iiiw into tiOd ,iliiii^. Tlic 
.iLi-VDll supply is iieccssilatiMl \>y the 
t'ai't tllat 0,1 watt into litltl oliinr. i'C(|iiii't'» 
-2 voltr. |ic;ik-lo-|i('ak. Since it is desiia- 
lilc |.o liavc unilci- I per rent distortion 
at tliis output level, a power supply 
liinlier tli;in li'J.-'i xolt.~ is iieres.-.ary, 

Fif/tn-r I 1 shows tile measuring set-U[i 
iiM'd to detennine tlie noir.e llyure oT tlu' 
aiuplilier in /•V;/, I'J. I5i'e;uise of llie difli- 
eultien of olitainin^ an audio uoiae diode, 
tile ^'euerator method used, 15y iiiserliiif; 
the si^'ual through a siiiall ll(l-(jhni) 
resistor in series with the souree resist- 
ance (A',,), the t;aiii, haiidwidtli, and 
noise power of the ainplitier and lilt^T 
can he olitained. The lllter is used to 
iiiaintaiii a constant handwidtli a& dif- 
fcri'iit transistors are suhstituted, and as 
circuit cliaiit;es all'cetinH: fre(|iieiicy ri'- 
>poiise are made. The ii dl) point is 
arhitrarily set at lO.dOO eps, and tin' re- 
sponse is JO dh down at 17,500 eps. The 
o\'er-all power response ( voltaj^e 
.^(placed) is shown in /■'///. I,') on a linear 
frei|iieney scale. The rise hefore cut-olT 



-r- 



Flg. 15. Equivalent bandwidth of the 
microphone amplifier plus filter. 

is in the lilter. The equivalent noise 
handwidtli is eipial to the baiidv\idth of 
the rc(*taii;i-le with the same ai'ea a.- the 
( ur\'e. and the same low f ii'ijuency yaiu, 
;ind in this c-isc is 10.7011 eps. 

Conclusion 

.\t the present .stajie of the art, it is 
possible to build a liaiisistor aiuplilier 
clo.sely approaching the perfection of 
vacunin tubes. Its drawbacks would be: 
a noise lif;iirc one to two db worse than 
vaeiuiiii tube.-.; and jjreater tendency 
toward lirst-stajje overload. It.s advaii- 
tajjes are: lit;lit weiftht and };ood porta- 
bility, resultiiii,' from low battery drain; 
possible I'limination of the iiipnl trans- 
former: and durability and louy life. 
Since every indication is that the disad- 
\'antay:cs will he overcome by improved 
transistor technolojjy and reasonable 
compromise in circuit design, it appears 
thai the universal application of tran- 
sistors t<j niicroiihone aiupliflers is in- 
evitable, JE 



AUDIO 
OSCILLATOR 



CALIBRATED 
ATTENUATOR 




AMPLIFIER UNDER 
TEST 



BAND RAS3 
FILTER 



CALI^RmTED 
MEASIAING 
EQUIPMENT 



H.R 
200 CD 



G R. 
MICROVOLTER 
546C 



KRCHN-HITE 
3I0A 



SALLAKTINE 
3I0A 



Fig, 14, Noise-figure measurement setup. 



DESIGNED FOR SOUND 
T£5TtNC SMALL ELSaKOMC 
AND MECHANICAL DEVICK 



AN-ECK-OIC 





Model ^545-250 as shown <oufside dimensions 65" x 541/2" " ^5". 
interior free fictd dimensions 33" x 22" x 33") is designed for a low- 
frequency cut-off of 250 eps. Chamber is mounted on Korfund spring 
vibro-isolators. 

AN-ECK-OIC® Chambers are used for: 

• determining acoustical characteristics of radio. TV, audio equip- 
ment; 

• analysis of noise in mechanical and electiical equipment such as air 
conditioners, refrigerators, household appliances, office machinery, 
motors, transformers; 

• free field calibrations of microphones, loudspeakers, hearing aids, 
etc; 

• psycho-acoustic studies; 

• sound power level measure.nents. and ether applications. 

Portable chambers are fabricated with outside and interior free field dimen- 
sions to suit customer requirements. 

Low-frequency cut-off in portable chambers down to 150 eps. 
Low-frequency cut-offs in built-in chambers down to 50 eps. 

THE ECKEL CORPORATION 

155 Fawcett Street, 
Cuiiiliriclgc 38, Ma8gac)iusctt8 



AN-ECE-OICS Wm.ia 



F.CKOUSTICS FAsris 
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AMPLIFIER 

( j'rotti fHHf V V ) 





OgWATT 

Model 19. an integrated high-f idelity. high- 
power amplifier package for the budget- 
minded audio perfectionist — complete with 
low-distortion preamplifier in a single Icw- 
slung unit of strikingly elegant appearance. 
Only the most advanced hi-fi circuitry and 
the finest available components are used. 
Reserve power is great enough to drive with- 
out distortion the new widn-range electro- 
static loudspeakers. Preamp provides com- 
pensation for all recording characteristics. 



AMP-PREAMP 

by TECH-MASTER 

• Frequency Response flat from 10-50.000 cps 

• 0.25% IntermodHIation Distortion 

• Ultra Linear Type Ontpat Stage 

• Direct tnterstafle Coaplinn 

• Outpat Matcllinp for 4.8-16-ollni Speaiiers 

• Eqaalizer Positions tor RIAA. AES. NAB. 
Orig LP, and 78's. 

• Catllode Follower Tape Recording Taite Ofl 

• Dimensions: 14''4" w k 10^4" d k 5V»" ll. 

Ivlodel 19 lincl. c^b. i Net Price $129.50 

Also available is a 25-watt amp-preamp 
system. Model 21. with features similar 
to Model 19 $99.50 



iiiid t'j,, and ti'iiiisferriiig the gi'iil 
input of Tj fi'Diii tlic secDiidary of 
to the liji ol' tlic jaok. It will he noticed 
tliiit the siiiiill ti'ehle lilt eiiiiiieitor. <' 
I'eiii.'iins in cii'euit. when hy i-i;j:hts it 
shtiiiltl be in use only <tn I'ejiljiy; hut it 
was I'ouinl to be ol' assistanee when I'e- 
cording from eei'tain sout'ecs detieient 
in top, so the oi'ijiiiiul pfiivisiiin fof dis- 
eonneetioii has been discarded. Its effect 
may Ix' countered (juite easily by use of 
the treble tone control. Iligh-li'Vel in- 
jiuts, such as those available from tuners 
and crystal pickuj>s, are fed into J j, 
which is an ordinary single-circuit 
socket. When this is in use. the whole of 
r, and its assoi'iati'tl circuit is com- 
jilelely isolated fi'om the rest of the 
aiu]>lilier. so avoiding the i)ossibilities of 
noise from this stage bri'aking through. 
The tone-controls arc ellectivc on KKCOKIt 
as well as on KEPI..4V, and tlie value of 
this featnri', unconventional though it 
may be. has liecn demonstrated again 
and again, the author's e.vperience being 
that, onei' an operator has made use of 
this fai'ility, hi' will not willingly I'evert 
to the .staudai'd arrangement of no con- 
trol on KKtAiKii. The ability to suit the 
recording to both tlie acoustic surround- 
ings and the material being ti*ansci*ihed, 
enables satisfactory tapes to be produced 
miller conditions which would i)recludc 
the use of an amplifier with less flexible 
characteristics. The more conventional 
user has oidy to leave the controls on 
the "zero" positions to satisfy his fas- 
tidiousness. 

V I to the head is from 1'^ through 

(' I and and /I'j- to present constant 
current contlitions. A capacitor across 
the feed resistor as a treble eipiali/.cr is 
(jiiite conventional Knglish ])ractice, but 
the di\'ision of both capacitor and re- 
sistor into twii is rather unusual. It has 
been dictated by the necessity of en- 
suring corrections suitable for all tape 
speeds, without adding moi'e eoinplica- 
lioii than is es.sentinl. Its elTectivene.ss 
is not to lie doubted. At ii-'ij i.p.s.. C ,,, 
gives the re(|uired lift. hardly hav- 
ing any elTect at all. while at TVa and 
1.') i.p.s., the coinbiued effects of C 
and <'j„ together with the head lo.sses at 
each speed jierniit a response up to the 
theoretical ma.xiinum. In accordance with 
accepted standai'ds as dietateil by the 
physics of magnetic recortling, nejirly 
all the treble eipialization is on RIoroRii 
and most of the bass correction on RK- 
I'l.AV : the characteristics of the tone 
controls give the recommended N.ARTH 
bass boost on Hi^coRii, while C does the 
same for treble on kei'i.aV. 

.Modulation control is by ^1/, and its 
jissociated circuitry, where, if at all 
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Af a\\ leading Radio Parts Distributors 

TECH-MASTER CORPORATION 

79 Frsnl Itrfler,^ IriKiltlyn 1,, New Yark 



Mifjcn of 
Cuitom-Builit 
tV Cfi»!i4» 




TAPE RECORDERS 
AND 

TAPE RECORDING 

By 

Harold D. Weiler 

Author of 
"High Fidelity Simplified" 



The first complete book for the home recordist. Tells why, how, 
and what in easily understood language — not too technical, yet 
technically accurate. Covers sound, room acoustics, micro- 
phones, microphone techniques, editing and splicing, sound 
effects and how to make them, maintenance, and adding sound 
to slides and home movies. 



RADIO MAGAZINES. INC., Book Division 

p. O. Bo> £29, Min«oia, N. Y. 

Please send me copies of Weiler's TAPE RECORDERS AND TAPE RE- 

CORDING. I enclose cliecii □ money order □ Board cover. $3.95, 
□ paper cover, $2.95. 
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UPPEH 
TRACK BIAS^ 




Fig. 3. Semi-pictorial diagram of the underside of a Ferrograph tape deck showing 
the locations and designations of the terminal or tag strips. 



possible, the Mictcr spn-iliod should he 
iisi'il, as its ballistics arc iilcal. The 
ari-anftcniciit is convciitiiinal fur a sus- 
taineH-i)cak-rca(linfr voltmeter, the ilelay 
nil peaks beiiif; ileteniiiiied by the time 
i-iiiistaiit of C,^. and The values 

ehdsen appear t" satisfy iiiikI ennilitions, 
but tliere is no reason why the eoiistriie- 
tor should not make .■ilteratioiis to suit 
liiiiiself, and W..,, bias the meter 

down to its zero position, and may be 
replaeed by ii potentiometer of 'lOOK 
ohms, while /',, is for settiiifT the over- 
load point on the scale. Directions for 
doing: this will be frivi-ii later. The meters 
are in circuit on both RKfORn and rki'i,.\>', 
and in the latter position are used only 
li. ensure balance between the two chan- 
nels. Switches S, and short-cirenit 
them when this operation is completed. 

Bias Supply 

The bias section comprises 1'^, and 
I',.,, 1',., beiufr a slave oscillator con- 
tndled by I',,. A two-valve oscillator is 
the simplest way of providing; the r.f. 
reipiirenieiits, as the demands of the 



Kerrofrrapli "("' decks in this direction 
are ipiite heavy; but other arraiifremeiits 
are (piite feasible and two alternative 
circuits are shown in Appeiidi.v 1. 

Hecordiiif; bias to the beads is from 
the anode of I',, via C,,^. li^i. /',,, etc., 
tile rheostats beinf; an essential part of 
the circuit, as each individual head has 
a bias requirement peculiar to itself. 
The values will be found on a label 
under the lly-wlieel housinf; under the 
deck. Kr.'ise voltage is supplied by the 



Fig. 4. Arrange- 
ment of compo- 
nents on terminal 
board which 
makes for simple 
and direct wiring. 



separate oscillator V,j, .ind as it is not 
possible to ensure absolute matching of 
fre<pieiiey between the two oscillators, 
it is controlled by a grid drive from V,,. 
via the secoiidaiv of T, and Pg. bias 
loading being provided by the 2.'> mh 
coil />,. The oscillators and power pack 
are built on a chassis separate from the 
main aniplilier. 

This completes the description of the 
FSlO.'i, the construction of which should 
provide n few week-ends of .•iiiiuseinent 
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DYNAKIT 

Preamplifier 

An Outstanding Companion 
Kit to the World Famous 
Dynakit Amplifiers 




This handsome new control unit gives 
crystal clear, noise-frec reproduction 
from any modern program source. Its 
unique all feedback design by David 
Haflcr sets a new standard of pre- 
amplifier performance. The design of 
the Dynakit preamplifier is a synthesis 
of outstanding features which produce 
smoother, more natural sound. Com- 
pare these features with any other units 
regardless of price. 

* Unequalled performance 

Actually loss than .1% distortion under 
oil normal operating rnndilkins. Response 
± ,5 db 6 cps to over 6(1 kc. Distortion 
and response unaffected by settings of vol- 
utno control. Superlative square wave per- 
formanre, and ronipletc (lamping on any 
pulse or transient tost. 

* Easiest assembly 

All rritiral parts supplied factory-mounted 
on XXXP printed nrruit board. Eyeleted 
ronstnirtion prevents damage to printed 
wiring. This type of ron&tniction cuts 
wiring time by .'iCV? and eliminates errors 
of assembly. Open siinplifird layom ofTrrs 
rotnpletc arressibility to all {larK. 

* Lowest noise 

Integral dr heater supply plus low noise 
r<miponents and rirriiitry bring noise to 
less tlian 3 mirrovolt er|uivalent noise in- 
put on KI.AA phonft position. This is 
l)etter than 70 db below kvrl of 10 milli- 
volt niaunetir rarlridee. 

^ Finest parts 

1*^ romiwnents in equalization rirruits to 
insure arrurate rom|M-nsalion of rerordinc 
t'hararterislics. Long life elt-rtrolytir rapa* 
citors and other premium grade rompo- 
neuls for loni; trouble-free servire. 

* High Flexibility 

Six inputs with option of extra phono, 
tape liead. or mike input. Pour ac outlets. 
Controls include tape All monitor switch, 
loudness with disablini; switch, full range 
feedback tone controls Takes |K>wer from 
Dynakit, Ileathkit. or ;iny amplifier with 
octal powei socket. 

* Outstanding appearance 

Choice of bone white or charcoal brown 
decorator colors to blerul with any decor. 
Finished in indestructible ^'inyl coating 
will) solid brass escutcheon. 

-* Best Buy 

Available from your ni-I''i dealei al only 
$34.95 net (sligbtl) higher in the West), 
and yet the quality of performance and 
|>arts is unexcelled at .TUy pi ice, 

Dftfriptlrf hrofhuie aiailahh- on rrqursl 
V;it. I'endine 

DYNA COMPANY 

617 N. 41s» St.. Philadelphia, Pa. 
Export Division: 25 Warren St.. Nt» York 7, N. V. 



for the compctpnt amatpiir. U is, in 
('.«RtMicp, n rcsoiiithly Riiitplo piocc of ap- 
paratus to inako. noodiiif; pationoo, a 
cprtain aiiioiiiil of skill, and a fairly 
«('ll-ptniipppd workshop; hut a hint or 
two as to assi'nibly and wliat may bo 
oxppftod from the fouiplcted amplifipi- 
may not he out of place. 

Construction 

.\s soon ill tlip parts list, certain re- 
sistors are jier cent hip:h-stahility units. 
In the coiiimorcial equipment, all these, 
with the e.xception of and 7?^,, are 
1 per cent, Init this is perhaps painting 
the lily. (', must, repeat mii.st, he of 
very hip:h insulation, as any leakage here 
will result in noisy recording; and li^^, 
/?.,-. (!,„. and should he chosen to 
within 5 )>er cent. is to prevent a too 
rapid decay of oscillation when the 
RKCHiRn switches arc broken, and if 
switch clicks are ohiectionable, a 100- 
ohin resistor may be inserted in series 
with the B+ line. L, may sometimes be 
replaced by a 1000-ohm resistor. 7',, in 
view of the high gain — S.*) db or so' — 
must he absolutely above suspicion, and 
the author's unvarying choice is either 
the Morpauitc type ".\" pot. or the 
Clarostat type "H." both of which are 
outstanding in the matter of silence. The 
group board in Fig. 4 was made up with 
.\forganite type "R" resistors, and their 
neat appearance will be noted. They 
have excellent characteristics, particu- 
larly in their long term resistance to 
change, an important matter in matched 
amplifiers. Fifjnrrs 5, fi, and 7 show the 
top and bottom views of the chassis in 
various stages of construction. 

There must be rme ground point, and 
one point only, for the whole amplifier; 
and this point is where the co-ax inlets 
from the heads are located. The simplest 
method is to solder n bus-bar consisting 
of a piece of #10 s.w.g. wire along the 
tube sockets, taking all ground returns 
to it. The sections are screened from 
each other by n partition that divides 
the underneath of the chassis completely, 
while .scriens isolate each input side — 

that is T,,. r,, r,„. r,,. h„. 

C„, li^o. H,,. r,, r,„ 7i',. and ./., and the 
eqnivaleiits of Chanuel 2 from their 
respective amplifiers. The two co-ax 
shells are joined hy a short length of 
#10 s.w.g. wire, so iiiakiiig them one 
from the ground point of view. 

Substitutes for the values in the am- 
plifying chains .should not he used, as 
the basic amplifier was actually designed 
around those sjiecified; and this injunc- 
tion applies ]">art'cnlarly to I', I', 1*^ I',, 
the .\lulhird low-uoi-'e p"iitode type 
KKSfi, for which the author has fonnd 
no really adct|iiate alternative. The oscil- 
lators are located on the power pack, 
which i-; a .separate unit, and no special 
precautions ir ed be taken here, except 

" From tile grifl of to output. 
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Fig. 5 (left). Top 
view of the chassis 
with tube sockets 
mounted. 



to sro lltnt the coils nro inulor the rlmssis. 
to |)n'V<'iit iiikJuo r';Hli;it'oii, 

Performance 

It is (liflicult to i;iv)' ;i li^riirc tor prr- 
niissiblc n'si<ln;il Imtii ;iiul iioiKo. ns it 
ilfpfiids on wliat tin' iiuHvidtinl drfino? 
;is "pcnnissihh'*'; hut somr idea of the 
possibiIiti<'s will he sn'^jrcstcd hy tlip 
r.-H't th;it. on the rr)nnnpn'ijil ;imiilifi<'r. 
driven n'as(ui;il)ly sinnoth nmins. with thr 
;;ri(l oT V . short -f'ircnit<'<l and with tho 
car lu'hl close to tho spcakcp. it is liter- 
ally impossible to detect a trace of hnni 
even with the bass control at full boost; 
wliih' witli tlie heads rotni"cted and 
at fidl irain, tlie noise level is still much 
below the tape (I'lTerr-ntiah At half 
•rain, which is jrenerally the niaximnni 
on i{KPi,.\Y with a properly recorded 
tai>e. the Itack^ronnd is nearly at vani.-jh- 



one of the s])cakers tn the ])Ositiori that 
makes most noise: hut the sijrnal must 
he kept tn a reasonable level, as the 
rijtiiinjT of sneaker coties nff the sjiiders 
is n(tt unkiKtwn, Next, the jjrids of 1'^. 
and V are sliort-circuiterl. the bass con- 
trols tuned to aiaxinnnn ami the volume 
(•ontr()ls to full jrain. with the trelde con- 
trols at about I'i o'clock. The interaction 
between tlie channels should be at least 
100 dlj down, and if it is very mueli 
different, the cause should be sonjrht and 
cured before proceedinfT fni'ther, A pos- 
sible source of trouble is a hifrh power- 
fact<u' or low capacitance C-^. Tf the 
(irst. a pai>er cajiacitor ()f 1 or *J af will 
sfunctinu's overcome the trouble, while 
the cure I'or the second is obvious. 

The connectitMis to the deck may m)w 
b< wir'cd. and the hold-in solenoid 
tested, after the followinfr alter.ations to 
the under-rler-k coimections have been 



Fig. 6 (right). Un- 
der side view of 
chassis with fila- 
ment wiring in 
place. 



_« % 




iufr point. There is no doubt that this 
desirable state (tf affairs is due in larjre 
part to the excellence of the KKSf) as a 
low-iH>ise am|)lifier. 

Tlie .settinjr-up (trocedure is not diflli- 
cr.lt. neither need tlu' test jjear be ])artic- 
ularly iuvolvr'd. at least f()r the atnat"ur. 
An audio oscillator capable of a r.anjre 
of r)0 cp-^ to .")0 kcps. a VTV.M. .'uhI an 
oscilloscope are the essentials. After 
niakinjr thr' rsnal te^fs and adjustnu-nts 
on the auip'iliers in rietail. the speakers 
can he phased by I'eerlinjr -'i 100 cps 
si;jn:il into both cluiiuiels simultaneously, 
and chan.L''iu,v ro-.nsd th" otUput leads to 



made, Thr- link between ;iml <1 is re- 
moved. (' on the rijrht t air strip i?' joined 
to 4 on the left ta;;"-stri]). .') aisd 7 on 
this .-itrip are joined. ;i!nl t!r' nu)tor 
mains coniUM-led to (! and 7, If all is in 
order her-e. ;i known i;ood full width 
tape should be played. usin;r each chan- 
nel separately by manipulation nf the 
volume controls. If the results are satis- 
factory, the met- rs mrty he balanced, ,\ 
1000 cycle sijjnal is injeet"d into each 
channel in turn, with the tope controls 
all at 12 oVlo-k ami l\ and l\„ ad- 
justed so that, wit!' I't vo'ts across the 
recoi'din<r networks, the ne'ters stand at 




DYNAKIT 

Amplifier Kits 



A proven circuit of finest sound 
quality in a new deluxe 60 watt 
model and standard 50 watt model 




psm P6" PI* PJ« P3l 

Fig. 7, Bottom view cf ccmpleted amplifier chassis. 



MARK ill «c W3tt. 7995* 

net 

4. 8. 16 ohm outputs 

The new Mark I!T includes all the 
sensational .ittrlbutes of the popu- 
lar Mark !! plus these outstanding 
deluxe features 

•it (in watts iit lesi; iliart f-f- Ji^tlorlinn. Inslan- 
lanrnits peak power nf 140 watts. IM loss 
tliao .0"! ;ii averaee ji'^lrnilis; levels. 

if Clioke filtering and low noise cimiitry ic- 
(liirc linni .iiiH noise to (tfi tlh helow 60 
«atts. 

■it Sew iu?ste»l KT-88 mljes and other heavy 
duly parts used mn^ervatively. 



MARK II 



50 Waffs 

8. 1 6 o^m outoufs 



6975* 



The Mark !! is the best buy in high 
power high fidelity kits 

it [Case of assenihly due to nnittnt'ly simple 
rirrnitry and printed ciiruit const i ur lion 
«itli fartorv-niounted parts. 

if Highest stability using patented stabilizing 
networks witli minimum number of phase 
<>lufting Staines. Suitable fi'r all Imnkiieaker 
sysK'ins inrludins i-lertrostatir. 

it Dyna Hiaset (patent itrnditii;^ for --impli- 
fied adjustinenf and fomplete freedom from 
effects of unbalanced romptlient-i. No bal- 
ancing .idjiistment'> ie<|U'red to meet pub- 
lished specifications. 

if Dvnaco Super- Fidelity output Iransfoi nier 
\% ith patented paia-roupled windings. This 
is die finest available transformer of its 
type for (lie mitsl » ritlral audi<) u es. 

'=Slightly higher m West 

.Ir'iihbli fri'iii {, tiding lH-l'l d» ah'r( t rftyivhere 
[)f nil fit iff hrinhtin- r.aihht.- tm n-rjunl. 



DYNA COMPANY 

617 N. 41st Street. Philadelphia, Pa. 
Exrort DiviOon: 25 Warren St.. New York 7. N. Y. 
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HI, Fl and HANDSOME 

New decorator designed, precision cralrcd cabmei 
and speaker system in selected woods, hand ■ rubbed 
JO a glowing paiina. Choose rich African Mahogany, 
Swedish Birch or Pewler Walnut*. SPECIFICATIONS 
8'':"AccuSonic Wooler and 3"iniegral cOne Tweeter, 
45-16.000 cycle freq. resp , resistance loaded en 
closure tor maximum bass. DIMENSIONS 24"x24"> 
15'i"deep. Write (or literature on this and theX-200 
horn-loaded speaker system, sold naltonally at Sl98 

ACCUSONIC SERIES X-100 




34 NEW STREET 



NEWARK, N.J. 




AT LAST! 

The book you have waited 
for so long — 

EDGAR M. VILLCHUR'S 

HANDBOOK OF 
SOUND REPRODUCTION 



For over two years, this material ran in con- 
secutive issues of AUDIO and was followed 
avidly by every reader. Now available in 
book form, with corrections and minor revisions, this material will be recog- 
nized as the basis of a thorough course in sound reproduction. Covers the 
subject from the elements of sound to individual chapters on each of the 
important components of a sound reproducing system. Ready for immediate 
delivery, $6.50 postpaid (Foreign, $7.00 postpaid! . 

Customarv discounts to dealers and distributors 



RADIO MAGAZINES, INC., Book Division 

P. O. Box 629, MIneoia, N. Y. 

Please send me copies of Villchur's HANDBOOK OF SOUND 

REPRODUCTION. I enclose check □ money order □ for 
$6 50 each. 



Address 

City . . 



the 7';. rn.-ii'k. which rcpicsoiils peak 
siprnal level. Note thai this is »nl a rca- 
soiialile siTii'-wave reeoidins siprnal. hut 
the niaxiinmn perniissihle iiistaiitaiu'oiis 
])eiik. Aiiiplilier balanee is eheekeil hy 
leediiifX si};ii;ils at variiins fm|UPiieies 
into each clniiuii'l iir turn, ami iiotinpr 
the relationships between the ]>ositions 
III the respei'tive eontrols. for equal 
indieations on the meters. The differ- 
I'lices. it' any. should he siTiall. and larpre 
diser-epjineies Iraeked and eured. 

The (leek should luiw he switohed to 
lih'.i'oKii. and the oseillators eheeked for 
|ierfoiinanee. With the oseilloseope oon- 
neeted hetweeTi the toji of 7'. and 
jrround. the slider of this control is ad- 
v.'inced to the maxiiuiun consisteTit with 
iXtuu\ w:ive-forni. ami 7'.-, is tuned, hy 
ii'e.'uis of its ad.instable core, to .'tO kcps. 
The classical means of calibration is to 

1 1 a signal of kmiwn frequency direct 

to the X plates, while the output from 
the oscillator is taken to the Y plates, 
the titnehase meanwhile beiup reuflei'ed 
inopei-ative. and ohser\'ing the residtant 
ellipse or Lissajons tigun': but with the 
simple)* oscilloscopes, it may ]>rove diffi- 
cult In atlaiTi sufticient stability, ami it 
i^ fa>* easier tn use the oscilloscope in 
the normal way. filliupr the screen with, 
say, four w:ives from the known source, 
then diseonnectius: this ami substituting 
the output frcun the top of 7'., adjusting 

'/'.; until the sam in figuration ajipears. 

It takes ali(Uit a minute to do. 7',, and 
/',., are then set to provide the correct 
biases to the heads, after which, further 
adjustment of /'. may be needed. The 
oscilloscope input lead is transferred to 
the slider of 7', advaiu'ed about 
half-way. aiul the core of 7'„ adjusted 
until r,, locks in. The slider of P, is 
luiw set as far as it will go without dis- 
torting the waveform, and a ()uick check 
tmulc at the various [positions already 
covered, as some slight further readjust- 
UH'ut may be ciUcd liu-. This completes 
the |)reliiuinary setting uji. 

The chassis ni:i\- be (tl' brass, steel oi- 
.almniiuim. depending on the jiocket 
and/or the metal-working skill of the 
constructor. The one shown in Fifln. .T 
:uul (i is of '20-gauge steel, ami measures 
•il xl(lx2 in. Tt is fitted with a bottom 
cover, thus making a completely en- 
closed bo.v. Octal sockets are used for 
the deck connections, and screening of 

the r irding feed wires is unnecessary. 

Replay leads nuist he of good quality 
nonmicroplnmic coaxial, and it is sug- 
gested that those sui>l)li(Ml with the deck 
be rejd.aced. as they arc a little on the 
short side for custom installation. The 
gr((Und connection from the deck chassis 
should be entirely separate from the 
head cable returns, and is to be taken 
to some [mint on the amplifier chassis 
remote from the co-nx inputs. 

( 7'o he rmiclHdfd) 
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EQUIPMENT REVIEW 

{from iHKje oJ) 

TAPE-INDX and PERMA-FILE 
TAPE LOCCINC SYSTEM 

lOvrrv SO ul'tt'ii one stM's :in item wliicli 
calls fuitli tlie tlKniylit. **Wliv .lidn 't I 
think of that?" The TMpe-lndx :nnl its 
associated equi|mient falls into that rate- 
iiory, |iarticularly when one lias attempted 
to develojj some means of Umii'ing reriddeil 
tape so it would he possible to turn to a 
desired select ion (piirk ly and easily, e\ eii 
when usinj; a machine wlueli was nut 
i'tjuipped with a footaye counter of some 
sort . 

Ta]>e-ladx jtrovides a means itt' loeatiaj; 
any portion of a inaynetic recorded tape, 
and it will locate as selective an area as 
loie word. With its use one may record 
umay short suhjeets as well as reeldontJ 
selections hecause any uuinher of sejtarate 
points of indi<-atioa may he used tui a 
sinjjle reel. 

Kven when usinj; a machine e.piipped 
with a tape ceuMiti'r. accuracy of selectitm 
is rarely (dose, and t he iin-onveuience uf 
havintJ t<> make sure that the counter is set 
to zero at the hejjinninj; of each reel causes 
the averajje user to ijjruue the counter 
entirely. Furthermore, some counters have 
a certain anumnt td' slippage, and while 
they may he accurate when lunninj; at 



playing; speed, they tend to losi- accuracy 
when in the rewind or fast forward posi- 
tions. In any case, it is necessary to htj; 
the indications of the counter in order to 
refer to t hem, and this is a further in- 
convenience. 

Some usi'rs splice in short sect ions c»f 
leatler tape lietweeu selectitms — a piactic-i' 
which is tlioronjfldy satisfactory with full- 
track recording;, Imt impossihle with dual- 
track tapes. At best, it is a time-cunsuniinj; 
operation, ami recpures a splicer of some 
s(ut, arnl in cases where the tape is to be 
erased and reused for another recording, 
the recordist is likely to be surprised to find 
two- or three-second "dropouts'* when he 
replays the tape. 

Tape-lnd.v eliuunates all c(f these objec- 
tions. The system consists of a nundier of 
small tabs printed on she<ds of liuI*ont 
"Mylar'' brand polyester tilui. each being 
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coated wit h a st l ip of pressure seiisit ive 
adhesive of the same ty|ie used <m splicing 
tape. With each sheet of six tabs, num- 
bered from 1 to d. conies an index card 
which is provided with spaces for listing 
the titles of the selections at which the 
tabs are placed. The index cards are 
st ri|H'd wit li an adhesive which permits 
them to be mounted in the ' ' lN-riua-l''ih* ' ' 
holder, shown in the upper center of Fif/. 
1". with the bottom etlgcs ofl'set so the 
ninnher on each c-ard may be sei'ii easily. 
V.io \\ Perma- I'ile will acc<unnuidate ten 
imlex cards, and additional sheets ar<- 
available to increase the capacity by 
twenty cards each. On the Ixittoui of each 
of the cards are two perforated tabs — one 
to be placed on the reel itself and one tj 
be ]daced cm the box. .\ third space is jiro 
vidcil to number t he ca rd to conespiuid 
wit li t Ik- numbers on reel a iid box, t bus 
uiaking ft\r easy lo<at ion of any de.-iired 
reel. The tabs, together with the c-ards. are 
put up in a convenient |)ackage wlii<di will 
acconiniculate live reels with six tabs eacdi. 

Whih> one might think that the tabs 
w(ndcl interfere with tape passing tlir<)ugh 
the heads, and even onto the reids them- 
selves, such is detiiiitely n(»t the ease. The 
tabs are made of the same material as the 
tape, essentially, and are cpiite Uexible. As 
the tape is spooled onto the reels, the tabs 
simply lie d()wn Itat against the tape where 
they are under a spoke, or they pop up- 
right when they are in an i»peii space. As 
they pass through the heads, they fold 
ci\er ami cause no noticeable change in 



(piality, even when nccurring in the middle 
cd a musical passage. The inks n.sod cm the 
tabs are permanent, and will not fade or 
ndi off. Tabs are priiiteil in live colors. 
pLrinitting the n.ser to assign ilitferent 
<-olors to d itt'ereiit types of rectuiled ma- 
terial, if desired. 

The I'erina - I'ile is nunle of heavy-duty 
heat-sealed vinyl plastic, and is printed on 
the inside to indicate the location for each 
hibel card. It is apparent that the wlioh- 
system is well thought (tut. and its use will 
simplify the heretofore ditUcalt problem of 
h>gging tape selections, .\fter a month's 
trial, we can lind no fauH with the com- 
plete system, nor can we even think of 
any ways in which it could be improved. 
The cost is low enough for any tape user 
to at least make a trial for himself, and 
that shouhl be enough to ''sell" him on 
the idea. K-25 



SEE... HEAR... 
COMPARE... 

and you wilt know 



I S TH E 

BEST BUY IN HI-FI 



NEW PG SERFES 
HJ-Ff AMPLIFIERS 




20PG 20 Watt High Fidelity Amplifier 



The new 20PG has greater flexibility of con- 
trols, new advanced circuitry and the highest 
quality components. Features: Feedback 
throughout, separate turnover and roll-off 
record compensators, new loudrtess control, 
wide range bass and treble controls, rumble 
and scratch filters and six inputs including 
tape head. Net Price 89.50 

15P68 .15 Watt High Fidelity Amplifier. Has 
less power but the same advanced circuitry, 
the highest quality components and greater 
flexibility of controls. Net Price 69.50 

10PG8 10 Watt High Fidelity Amplifier. Here 
is new styling with a full set of controls pro- 
viding exceptional flexibility in a moderately 
priced amplifier. Net Price 55.00 



PREMIERE LINE 
2f2 PREAMPLIFIER 




A deluxe equalizer preamplifier control center. 
Provides the ultimate in high fidelity perform- 
ance. Exceptional flexibility with 13 controls 
including 6 position turnover and roll-off 
record compensators, bass, treble, presence 
and low frequency balance controls. 8 inputs 
with 2 phono channels and equalized tape 
head input. For table-top or cabinet installa- 
tion. In charcoal spatter and satin brass 
finish. Net Price 139.50 

Premiere 260. 60 Watt Basic Amplifier. New 
advanced circuitry. Premiere fidelity assured 
when combined with the Grommes 212. 
Net Price . ... 169.50 

Sea your deafer or wrife . . . 



Grommes Oiv. of Precision Electronics, Inc. 
Dept. A- 1 0,9101 King Street, Franklin Pork, III. 

□ Send details on "Little Genie" kits. 
G Send Free Hi-Fi Equipment Brochure. 



Nome . . 



Street 



City Zone State 
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SAVE 

25% 
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This is our 

CROUP SUBSCRIPTION PLAN 

Now you, your friends a. id co-workers 
can save $1.00 on each subscription 
to AUDIO. If you senj 6 or more sub- 
scriptions for the U.S.. Possessions and 
Canada, they will ccst each subscriber 
$3.00 each, Va less than the regular 
one year subscription pr.ce. Present 
subscriptions may be renewed or ex- 
tended as part of a group. Remittance 
to accompany orders. 

AUDIO is still the only publication 
devoted entirely to 

• Audio 

• Broadcasting equipment 

• Acoustics 

• Home music systems 

• Recording 

• PA systems 

• Record Revues 

tPlease prinlf 



Name 
Address 



□ New 



□ Renewal 



Name 
Address 



□ New 



□ Renewal 



Name 
Address 



□ New 



□ Renewal 



Name 
Address 



□ New □ Renewal 



Name . . . 
Address . 



□ New □ Renewal 



Name 
Address 



□ New . . . □ Renewal 

U. S . Possessions, and Canada only 

RADIO MAGAZINES, INC. 

p. 0. Box 629. Mincola. N. Y. 



JAZZ AND ALL THAT 



K l-'hit liorn. iirnuifc'es aiid supplies llii- soar- 
iiit; Miitjiiial AlhatrosM nml lleury II wImoh. 
lit' ii<l<Is a ttiiH'li of s;i1ire to /" u Little 
S/i'ininh Town ami siippllps an cxutii' sulo on 
Caniffin. Inclinlol tire Lazy Mood and Ruse 
Itifuin. i;ruM' rjiccies jiliiys a diili't't l»Jiiitonc 
siix an<l shares clarinet cliori's willi 'roiii 
tiwaltney. wliu ili.nliles on vibes. Tlie varied 
instrnnientiition ^'ives evci-yiliiiiK a fresli- 
niiiited itnality iin<l a litie. lull sunuil. In snni, 
ii Is llackett s liesi reeonliny: in some tinip. 



Leon Sash: This is The Jozz Accordion 

Storyville STLP 917 

In its ilevutioii tu nitidern sontnls. the Leini 
Sash CJnartet is a niid-weslern ansui r to Mat 
Malliews and the New Vurk Ja'/.z Qnartel. 
Slight ditlerenees in insi rnineiilal iun tiive a 
iiiMii' hnsky voiei". and it swings with the 
liriak iM-ee'/.iness of its native riiiea;;o. lUind 
since the a^'e of eh-vi-n. Sash nniile his dehnt 
lis a priifessional when si.\Ieen. Now thirty- 
four, he iiitrodneeil his new j:roiip on a receiil 
eastern trip. 

II is wife, I.ee Morjjaii. plays hass and is 
his eollahoratiir in fonr ni" the six orit;inals. 
The others a re the win k of Sash and Ted 
Uohinson. who plays llnte. riarinei and tenor 
sax to blend with the aieordion in niiisini 
passages. Urn tinner Max Mariash completes 
the group, l.iillubif oj llinlliiitil by (ieor{,'e 
Shearin;:. Sasb s friend and evident inliiienee. 

heard along with Dtei> I'lifiilv and / Cuii't 
Cvt Started in a careful recording by Mai 
rbisholtn at Chicago's I'niversal Ueconliug 
Studios. 



Barbara Lea: Leo In Love 

Prestige 7100 

In a tender perusal of assorted aspects of 
love. Barbara I.ea shows the line discriininn- 
tuni In choice of material that heightens all 
of her collections. The dozen tnnes arc given 
thoiighlfnl arraiigenieuts by Dick C'ary. who 
accompanies ini piano anil alto liiu'ii. Johnny 
Winilhnrst. who is unexcelled in his tasteful 
background phratdng on truinpel. is again 
present, along with (iarviu Bushell. oboe Jinil 
bassoon : Ernie (."acercs. clarinet and baritone 
sax: Al Casainentl. gnitar : Al llall. bass: 
Osie Johnsons, drnms. (Hi live nundters. 
l)itinist Jiniiny l.you leails bis trio ol* guitarist 
Jim Itaney anil bassist Beverly Teer. 

The Lea repertoire makes room for such 
singuUir items ns an Autumn Learen with the 
French lyrics. We Could Make Siirh Iteaiitiful 
MuHiv Tof/etlur. Am I in Lore? aad The Vcrij 
Thought of You. .\lso Cole Porter's neglected 
/■ic Cot Mij L/lfs On Yvu am) You'd Hr So 
.Vice To ('oniv Home To. A folk-song vein is 
tapped In the juevioiis nnietorded Wilt I Find 
Mif Lore Todiiti and True Lore, which is 
favored by the addil ion of harpist Allele 
liirard. It suggests the revival of a tune asso- 
eiatcd with her l.ittir Sir Lrlio even at the 
risk of an echo cbaniber. It was recorded at 
Bell Sound Stndios. 



A Date With Jimmy Smith, Vol. 1 

Blue Note 1547 

.\s an exponnder of the llnminoiid organ 
iu Jazz. Jimmy Smith bus |ireviously seen tit 
to extend it 1(» lengths not precisely those 
the designers may have luid in tninil. That 
It has roared with such intensity of sound 
is somewhat of a tribute to its const met u»n. 
In this album, his lirst with horns, he essays 
aiiotbcr role as he tastefully selects registers 
to underline soh'S and help build a phrase. 
Joining hini on the date arc I>onaid Myrd. 
trnmpet : r^ou Donaldson, alio sa.\ : llauK 
Mobley, tenor sax : and I-'d.iie McKadden. the 
new gnitarist from liis t . io. Di nmnier Art 
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I 'da key rises to the occasion ill a matching 
uf wiis with the pulsing organ. 

A dynamic bliies. I'uiik':* Oatn. tills one side 
anil there is an chiii-ated veision of the bal- 
lad I'oHiufj hi Lote Witit Love. Sinilh jnoves 
there is soiiietliiii^' new to say on lloie IHifh 
The Moon, played by l he I rio with I lonaUl 
Bailey on drums, in one of the nio.-t refresh- 
ing treaimeuts alVordid this much belabored 
tniie. Like many jazziin ii. he has not always 
handled hiryc voliiiiies of sound sued ssf ully. 
That some never learn is evidcui in the bands 
of Lionel Hampton and Sinn Kenton. SOiltb's 
progress in this dire.-tion makes this his best 
recorded effort. 

S;nny Rollins: Woy Out West 

Contemporary C3530 

la this recording made at :! a.m.. during 
a trip West last March. Sonny Itoilins is 
heard oul of his cnstoniary context of a Ma.\ 
K'oach gionp. It is his lirst trio endcavo!-. 
and is graced by the presence of bassist Kay 
r.rown. of the Oscar IVIerson Tno, and drnm 
mer Shelley Ma iiiie. who has more chances 
than nsinil to build a craekling tension when 
Ihe tenor plunges into the two originals. Kach 
side l.-i programmed for an orderly exposition 
of three facets of the Itoilins' style, starting 
with a eonifortalde lope on the pop tunes 
l ot .tn Old i'oiiliuud aad nnne than ten min- 
utes of Wnijon W}\e*lx. Ttie tempo slows to a 
walk for n tender treatment of Solitude and 
There Is S'li Creutrr Lore. Both end iu a 
well-gailed praace on his originals Come, 
ej'/HC atid Wn/i Out Went. KoUins does some 
sirange and wondrous things on his Horn in 
this line recording by Itay imNann. Having 
left Max Itoach in May. he announces oti the 
liner his intention of working for his bache- 
lor's clegrec in Music. 



Ken Moule: Arronges For . . . 

London LL1673 

I'ormer leader of tin- Ken Moule Seven. 
Ibis yonng British pianist and arraager ttboWt. 
his writing talent on eleven nnndiers for an 
octet of his country's top jazzmen. His tend- 
encies to the (Jerry Mnlli;;an style, both in 
soutiil and sense of humor, are well sni»porteil 
by the work of Itonnie Itoss on b.i.itoiie sax 
and Douahl Kendell. who is hailed by critics 
as the leading tenorman in Kiirope. fobbty, 
Ilifjh Hutio and 'I'hr Tired llndger. all tillcs 
of his originals, express his dry wil. Kspe 
cially Welcome is the trundioiie solo on l.ul- 
lahif of the LearCH by the veteran lieorge 
Ohisholm. who rctuins to jazz after a decade 
of studio work. He can bobi his own in any 
company. 



Les Modes: Mood In Scorlet 

Dawn DLP1117 

The saUent combination of Julius Watkins 
on I'reiich horn. Charlie Itouse on tenor sax 
and Oildo Maliones on pian(» amkes Les 
Modes one of the most distinctive groups in 
modern jazz. Their Indivblnal musicianship 
and the evolving patterns of the horns lead 
to a startling assortment of colors and moods 
on such standards as .Autuotn Learen, Hauhtcit- 
i:oiii/lvii (lud Hfiiiln. and variations on My 
Ituddy in l.tt's Try. in three of the Watkin's 
originals an oriental atinosidiere is conjured 
lip with the aid of soprano Kilein (Jilbeit on 
Mood in Sruriti and I he four parts of lloo 
Till. The inte. V. ca un„' of her voice willi the 
erupting horns v.ell recorded by Dave Han 
cock. Linda lit tin is a harder swiii^'iug exlen 
sion for the i|iiin(e: abuie. Walkins' thinking 
i-* along the lines pbuici-reil by Kllingtou. as 
opjmsed to some other uses of the Voicc-us- 
a-horn. and when leasl pretentions is most 
moving. 
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AES 

CONVENTION PROGRAM 

( t'ruin iHtilt' 19) 
Thurs. Oct. 10 1:00 p.m. session (cont'd) 

A CONTIiriTO'US I.OOF MAQKETIC 
TAPE CABTBIDQE. 

UtTiiafd .\. Cousiini jiiid R;ill>li E. 
Cousiiur, CuUHiiii'. liii-., Toledo, Ohio. 

MAQNETIC TAPE NOISE. 

R. A. voli I3elireii. .Minnesota, ^liiiinf; & 
Manufacturing Co., SI. Paul, Minn. 

THE FIKEB STBUCTUBE OF MAQ- 
NETIC TAPE: MICBOSCOPIC STUD- 
IES. 

Dr. Reuben M. Carts. King.s I'ark Slate 
lluspitat, KingH I'ark, X. Y. 

"MYI.AB" POI.YESTEB FII.M AND ACE- 
TATE AS BASE KATEBIAXS FOB 
MAQNETIC BECOBDINQ TAPE. 

\K I.. Ornunid. b'.. I. du runt de Xenioury. 
WilininKlon, 1 'elaware. 

7:00 p.m. NINTH ANNUAL BANQUET. 

Friday, October 1 1 

9:00 a.m. Annual Business Meeting 
Installatian af Officers 
Cammittee Reparts 

9:30 a.m. TECHNICAL SESSION: MICRO- 
PHONES AND SPEECH INPUT SYSTEMS. 

Philip C. Erharn, Audiafax Assaciates, 
Stany Braak, N. Y., Chairman. 

VABIABI.E "D" CABDIOIDS. 

Wayne A. iJeavei'Soii, Elect ro- Voice, 
Ine., Buclianan, Mieli. 

APPIiICATION OF THE MODEI, 667 
MICBOPHONE. 

L. R. Burrou&li.s, Elect ro-\'oice. Inc., 
Buchanan, Mich. 

A SECOND OBDEB QBADIENT UI.TBA 
DIBECTIONAX MICBOPHONE. 

Jere W. O'.N'eill, ILCA Coininercial Elec- 
tronic ProdliCts, Camden, X. .1. 

FM AVDIO BECEPTION. 

George Maerkle. Fislier Uadio Corp., 
l^ong Island City, X". Y., Cliainnan 

STEBEOCASTINQ BY FM MUI.TIPI.EX 
METHOD. 

William S. Ilahstead, .Multiplex Services 
Corp.. .New York. X. Y. 

A 'COMPATIBI.E SYSTEM OF STEBEO 
TBANSMISSION BY FM MITI.TI- 
PI.EX. 

.Murray (J. < 'rosh.v. < "rosWy f^abora tories. 
Inc.. Ilicksvillc. .\. Y. 

Friday, October 1 1 

1:30 p.m. TECHNICAL SESSION: STEREO 
PROBLEMS. 

H. E. Rays, RCA Victar Recard Divisian, 
Indianapalis, Ind., Chairman. 

ABTIFICIAI. STEBEOPHONY USINQ 
SINQI.E INPVT. 

.Manfred 1!. Schrocd.-r. Hell Telephone 
Uiboiatories, Murray Ilill, X. Y. 

STEBEOPHONIC SOUND WITH TWO 
TBACXS, THBEE CHANNEI.S BY 
MEANS OF A PHANTOM CXBCUIT 
OB 2PH3 STEBEO. 

Paul W. Klipscll, Klilisch & .\ssociates, 
Hope. Arkan.sa.--. 

STEBEOPHONIC SOUND BEPBODUC- 
TION IN THE HOME. 

Harry K. Olson. P.CA Laboratories, 
Princeton, .V. J. 

THE WESTBEX STEBEODISK SYSTEM. 

C. C. Davis, Westrc.v Corp., Hollywood, 
Calif. 

THBEE CHANNEI. STEBEO AND ITS 
SPECIFIC PUBPOSE. 

W. II. Miltenhnrt,'. HCA Victor Division, 
Xew York, N. Y. 



PANEL: 

William S. Bachman, Columbia Records, 

New York, N. Y. 
William H. Miltenburg, RCA Divisian, 

New York, N. Y. 
Saturday, October 12 
9:00 a.m. TECHNICAL SESSION: SPEAK- 
ERS AND SPEAKER ENCLOSURES. 

John Preston, RCA Laboratories, 
Princeton, N. J., Chairman. 

THE FUNDAMENTAI.S OF I.OUD- 
SPEAXEB DESIQN. 

Krank II. Slayiiiakcr, St roinher^-t^a rlsoii 

(>>., Kochester, .V. Y. 
SOUND BEINFOBCINQ SYSTEMS. 

.lohn K. \*r;lknianli, Kadir> ('orp. of 

America, ('amden, X. J. 
A WIDE BANQE I.OUDSPEAXEB SYS- 
TEM. 

.Maurice K. Swift. Philco C^orp., Phila., 
I'enna. 

SOME OBSEBVATIONS ON BEPBO- 
DUCED SOUND IN AN AUTOMO- 
BII.E. 

llertram .\. Schwarz and Donald E. 
HrlnkerliolT. Ceneral Motors Corp., 
Kokonio, Ind. 

tubntabi.es and abms. 

Uuben E. Carlson, Kaircliild Kecordint; 
10<|ui]niu-nt <;:o., Long Island City, X. Y., 
< 'hairinan. 
SEBVO-DBIVEN PHONO ABM. 

.lacob Uabinow, Kabiiiow Engineering 
Co., Inc., W:isliington. 1>. C. 
A NEW VISCOUS DAMPED TONE ABM 
DEVEI.OPMENT. 
Chester A. Snow, Jr., The Cray Manu- 
facturing Co., IIartf»n-d, Conn. 
A NEW AFPBOACH TO THE HIQH PEB- 
FOBMANCE TUBNTABI.E PBOB- 
I.EM. 

Kein Xarina and Erling P. Skov, l-'air- 
cliilil Uecording Equipment Co., Dong 
Island city, .\. V. 

Satuiday, October 12 
1:30 p.m. TECHNICAL SESSION: AMPLI- 
FIERS. 

Victor Brociner, Radio Wire Television, 
Inc., New York., Chairman. 

SOME DEFECTS IN AMPI.IFIEB PEB- 
FOBMANCE NOT COVEBED BY 
STANDABD SPECIFICATIONS. 

.\orinan H. Crowhurst, .-\udio Design 
Set vice, Whilesloiie, X. Y. 
MISMATCH BETWEEN POWEB AMPI.I- 

FIEBS AND I.OUDSPEAXEB 

I.OADS. 

Daniel von Kecklingliausen, Ilernion 
Ilosmer Scott, Inc., Cambridge, Mass. 
NEW DEVEI.OPMENTS IN OUTPUT 

TBANSFOBMEBI.ESS POWEB AM- 

PI.IFIEBS. 
.1. Kodrigues do Miranda and Dr. J. J. 
Zaalberg \-aii Zelst, X. \*. I'hilips' 
Oloeilami>ellfahriekell, Eindhoven, Xeth- 
yrlands. 

ON THE PEBFOBMANCE OF I.OUD- 
SPEAXEBS DBIVEN BY NEQATIVE 
IMPEDANCE AMPI.IFIEBS. 

R. E. Werner and R. M. Carrell. Hadio 
Corp. of America, Camden, X. J. 
HIQH POWEB TBANSISTOB AUDIO 
AMPI.IFIEBS. 
M. 1!. Herscher. Uadio Corp. of America, 
Camden, X. J. 
PHONO PICKUPS. 

B. B. Bauer, CBS Laboratories, New 
York, N. Y., Chairman. 

PHONOQBAPH STYI.I — THEIB USE 
AND WEAB. 

Bariiett A. Edwards, Hccoton Corp., 
T,ong Island City. X. Y. 
THE CASE FOB THE CEBAMIC CAB- 
TBIDQE. 

.lack liayha, V-.M Corji., Henton Harbor, 
.Michigan. 

THE HIQH FIDEI.ITY USEB I.OOXS AT 
PICXUP DESIQN. 

Julian Ilirscli, Consultant, Xew lio- 
chellc, .V. V. .r. 



It's AM! It's FM! 
ni It'sSW! 

Lnanmai\ 

iHr' 

GLOBEMASTER 
HI-FI TUNER 




• Fxccllcnt sensitivity and selectivity 
with drift-free tuning 

• XC'orldwidc shortwave bands 

• Fine tuning with Mullard Tui iiig I'ye 

• Migli quality wideband ratio detector 

• Preset volume comrol 

• Twin outputs including (iOO-uhni 
cathode follower 

• 300-ohm balanced and 7f ohm unbalanced 
FM aerial inpuis 

Available in America ior the first time, a fine 
example of Fjigland's custom craftsmanship. 
Fulfills the most dcma::diiig requirements of 
audio perfectionists. FxccUent circuitry assures 
noisc-frec reception of even weakest signals with- 
out interference or distortion ■ ■ ■ delightful 
performance. FM Sensitivity: less than 4 niv 
fur 20 db quieting at 22.1 kc deviation and 
30% modulation on 30U-ohni anteima. Selectiv- 
ity: 200 kc bandwidth at - 3 db. 2S0 kc band- 
width at - 6 db. Tiiree short wiVe ranges from 
12.5 meters (24 mcs) to 250 mjtcrs (1.1 mcs). 

Chasm only — * ] 49''5 

Finished hardwood cabinet, mahogany 
or bloade korina — $17.95 

Custom craf isnunship limits our pro- 
duction to moderate quantities. At 
quality hi-ri dealers, or order direct, 

• l ull I'll qui in) Uiiiigi- [liilal FM bandividlh of 
4r> k.\ aj\urf i inii \i,ii itin fiJi lily) 

ERCONA CORPORATION 

( FJ,-ilt ttiiici Dirision) 
.131 Fifrh Av.-.. Dipt. 'J2. .Vcw York 17. N. V. 
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• Are you 

Listening... 

to full frequency range with- 
out getting what*s really more 
important . . . definition? 

Definition is that clarity of detail that 
enables the listener to identify, clearly and 
distinctly, all the instruments of a ful< 
orchestra even when played together in 
tumultuous crescendo. 

Good definition depends upon good transient 
response, i.e. the instantaneous reaction of o 
speaker system to both the beginning and end 
of each signal impulse. 

It is impossible for resonant speaker 
systems to produce good transient response 
because the resonances created by one sig- 
nal overlaps, and blends with, succeeding 
ones, so that the result is a fusion of tones 
rather than distinct tonal entities. 

Poor definition may be caused by a loud- 
speaker that does not respond quickly to signal 
impulses, or a resonant enclosure, or both. 

The patented Bradford Baffle is non- 
resonant. Therefore, with a signal-re- 
sponsive speaker, not only full range, but 
sharp definition . . . the true test of a 
superior speaker system ... is obtained. 

If you want definition as well as highs and 
lows, house your speaker in a Bradford Baffle. 
And remember, also, no boom . . . ever. 

These better Baffles are available in two 
sixes: 12" x 12 " x 9 " for 8s and 10s; I 7" x 
17"xI4" for 12s and 1 5s. Finest con- 
struction and finish throughout. All panels 
Va"', genuine mahogany, korina blond, wal- 
nut and ebony veneers, and unfinished 
birch. From $34.50 to $69.50. 

Join the thousands of smug, sophisticated 
Bradford Boffle Fans who now dig definition 
OS well as highs and lows. They know that if 
you don't get definition . . . you don't get 
real hi fi. 

Write fcr literature . . . 
and become sound happy. 

Bradford & Company 

27 East 38th St.. New York 16. New York 
CircJc 104A 
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AUDIO ETC 

I l'rn)n fniif '>'.") ) 

So ari' tun jnjilitioiuil resorijitnrs. 

OTIC oTi (>:m'Ii side np insiiji" tin- Imx in tin- 
"throat'' nroji of the horn, jijijiin tiitn-il 
(lifli-nMitW to hlot out still niori- [lotcntial 
iirn'\i'!iriosses of response. Sort of shaj^ed 
ponclii's. with dni'ts into tin* two Iiorns at 
the tn'ek. 

All of wliii'li sonnJs ilrcMflfnIly conipleN. 
hijjhly ront riveil ami — maylu- rinprartiral. 
Contrivoil or no, it works ami works exceen- 
injily wi'll, I M say. ami as for |h artieality 
— the s|»o:)ker system is rin the market or 
will III' very shortly, at a jiriee tint seems 
tn nu' ipiite rensonahle in view of demon- 
strato'l perfnrrnance and e4»nveni<'nce. 

1 fonml the Kico speaker system an- 
n-iunlly nmsieal. rrot ^nily in its very pleas 
in;; sonnd iinality Init . i-ven nH>re imp^ir- 
t.-int, in its nniipu- sonnd distribution pat 
tern, from a space that is ahmist no sp.-iee 
at all on any livinj; room thior. This. 1 'II 
ha\<* yow kn(>w. is the lirst loudspeaker that 
I '\-e ever been willing; to listen to tiat 
ajiMiust the middle of my wall, II is the 
lirst In uiy exporiem'e tliat ran he plae^-d 
almost anywhere, alonj; any wall in the 
ro(nn. with i-rpially goofi results. .Ml other 
speaker .systems, radiating; outward hori 
zontally t'or the main beam. 1 prefer to 
place where 1 cau jjet reth-tiou, whore I 
do not havi' to face the speaker flirectly. 

This is the lirst speaker ( tliongli 7 re 
nn-mber a ' ' I'ountairi Speaker ' ' a feu 
years ajjo, mounted in some sort of ronud 
column faciuj; up) whitdi gives you miffii 
non-d irect iorial s(niml dis]»orsion. 1 SH Oe 
grees from wall snrface to wall, and TU"r. 
than that straight np towards the criling 
and down to the sides. ^N'herever yon put 
it, tlu' room is (ilh^d with sound ami tlu- 
'■point-source** uupleas-mttress is virtually 
(d-minatcd. Vnr good music listeni ng this 
sei-ms to im' to hp extraordinarily impor- 
tant, especially for those who h.ave limited 
spai-e ami few possibh* local ions for a 
speaker iuslallalion, This on*- will gi) any- 
where that allows a sunarr foot of free 
lloiU' np .'igainst the wall. can even jiut 

it behind a tabh*. since tin- bass will radi- 
ate easily out from nnderneath aiul t In- 
twee ter element will be raised just above 
t:ibh-top level, about where a (onveutinual 
tabli' phono or radio wonid bi-. Staiul it 
in a corner. lu-xt to a firephice, between 
two tabonrets. uext to a door . . . nuy- 
where that a gramlfathi*r idock would go 
if sawed off' om'-halfl 

.\s t'or tin- sonud itselt'. 1 foumi the 
TIegeni.an tweeter very smooth, the sonml^ 
not unlike the I»est of the eonveution.al 
coni'-typ • tweeters but generally brighter 
brcanse the paper radiating elements arc 
right out in the open at the top of the 
i-ahinet. 

At lirst 7 didu 't seeiu to bo hearing 
much bass (from those slots, at Hoor leveH . 
Kut 1 soon found that this spe.aker .system 
sonmis best at a moilerati* distance, across 
the rooni or eipiivaleut. When you stand 
right beside it the freely radiating highs 
ci>me straight up at yon from waist level, 
witlunit impediment, whereas tlo" bass is 
down in your trouser cufTs. or skirts. He- 
snlt: To() Tunch in the highs. This is actu- 
ally (piite OK ; as soon as you move away 
a few feet the halam*e I>ec()nies entirely 
uatur.al — -ami yon s1i(»nhl alw.ays listen at 
some (list.-iuce. to any speaker, for musical 
T-esults. 

There is, 7 should aild, a bal.ancc control 
that takes the mid-rauge — not the highe? 
highs — np and down. I f^inml this ipiite n«e 



Listen knowingly' 
for more musical 
enjoyment 

In thi> bof>k om- of the bcst-km»wn and nnisl 
highly ri'garded Ann'rieaii composers show-* 
you how to im'rea*c yonr 4'Tijoyrnenl of music 
thron<:li iTcativc li*t<*ning. Now yon can 



listen to mon- nui-^ic — hear 
it with greater understand- 
ing and puioyment —when 
you know aud can identify 
ihp plenn-nts. forru*. and 
qualitips with which the 
compospr has workpcl. llpar 
the great master pieces of 
nuisie as tin* compftsers 
wantcfl yon to hear tln-ui! 




^eiv Revised Edition Jitst Out 

What to Listen for 
in Music 

lU' A \H0\ COPLAND 

T^l I K author hrst di«»'u«ses the creative 
-1 process am\ the elements of musical anal- 
nniy^ — rhythm, melody, simple hanuonic strnc- 
ture. lie then gives a full and clear explana- 
tion of the principal mu«ical forms — «imple 
dance forms, the fugui*. the variation, the 
sonata, the symphony, the symphonic poem, 
the opera. 

Chapters on contemporary uuisic and film 
music have been added to the new edition. 
Also new is a list of recordi'd mnsir to illus- 
trate each topic covered. 

I'raisi' for Jf 'hnt to IJseii for iit Miisit' 

( /■'!>(/ Edition ) 

■'The besi book 1 know to explain things 
to the layman." — Oscar Levant 

"Sonml, practical, and sanely moilcrn." 
— The A CH' Yorker 

"By far the best thing of its kind yel to 
appear." — Modern Music 

"One t\{ the most helpful, sensible and 
engaging discourses lui the subject ever 
[)nblished.'"— I'/cfor Record Review 

SEE IT 10 DAYS FREE 



I RADIO MAGAZINES, INC. 

I P.O. BOX 629, MINEOLA. N. Y. | 

I Send me Copland's Wh.-ii lu Listen for in I 

I Musir f<ir 10 days' cxaminaiion on approval. ! 

] In 10 days 1 will send $3.!6, phis few cenTs I 

I lor delivery costs, or rrturn book postpaid. I 

I fWc pay delivery cost if you remit with cou- ! 

] pt>n; santc return [n i\ ilec'. ^ I 

(PRINT) I 

N„„„. I 

I Address I 

I Citv Zom- St.itc I 

I Company .... • 

I Posh ion I 

I l-'ar price and terms ounide U. S. , 

[ write McGrnif llill Infl., N.Y.C. I 
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FOR LESS HUM PICKUP 
AND DISTORTION . . . 



HYCOR 

VARIABLE 
FILTER 



j i . 



i i J 



1 I 



I 

I 

I 

I 
I 
I 
I 
I 



Eliminates the need for special 
precautions against hum pickup 
in circuits having signal levels as 
low as -40 dbm. Negligible 
intermodulation distortion at 
levels up to +20 dbm. All capac- 
itors and inductors hermetically 
sealed for lifetime service. Aging 
effects are negligible. Requires 
only " rack space. 

Write for Bulletin S-l for complete 
information on the HYCOR 
Variable Filter. Bulletin E de- 
scribes HYCOR Program Equal- 
izer, developed for utmost versa- 
tility in the compensation of 
sound recording and broadcast 
channels. 




■MTII NATIONAL aE!l5TJ(HCE CD, 

HYCOR DIVISION 

12970 Bradley Ave., Sytmar, California 



Circle I OS A 



tlie 



t'ul in ;iil.jnstiii^ for the room. Wo liori 't 
well enough realize. I think, tlint the inid- 
<lh> liigliK ilo a lot inortt to .'ul.just room 
tonal hnlance than the highest highs. {This 
control rolls off the woofer's U|)|n'r ri-- 
s[»oll.se, that whirli feeds upwards from the 
front of the cone. Uass goes downwards 
into the horn.) 

liass ipialitv.' Sni-|irisingl_v idcnii. f(n- 
such ;i small ho.v. This is no hoorndHix .-ivs- 
teni. It was. in f.nct. noticealilv ch-aner on 
AH c(nn]);irison than another good srnnll 
speaker next to it. wliitdi sliali In- name- 
li'.<.s. I Imdn 't Tioticed anvtliing liefore (the 
dillererice is not gre.-it. iit ccMir.wi. lint the 
l^ico's sharper, lighter liotttnn ninde n con- 
sidernlile inipression (mi mi' in this inci- 
dental test. 

I didn't worrv aliont how low tin 
loiilil go. .As I 've .•said often enough, 
cxtrenie liottoiii range is seliloiii iniport;iiit 
in ninsic-il li.steniiig. Unt the s|iecs c-ill for 
tiat response down to ;{0 cps without 
doiilding. with "uniform iniped.'ince load." 

and elTective loading tinning to the hot- 

loin of the .'inilio scale. ICxtT:i d:iniping 
from another .-lir space. Iietween the tweeter 
cone and the st.'ition.arv loading cone 
this hegills to get over ni.v lienil. Init as I 
s:iy. it does .sinind as it is cIniiiiiMl to sound. 

r have only one reserv.atioii. if it c:iii 
lie c.alleil tlint. concerning the Kico's livpo- 
thetical .-iliiiity to st.-iiiil up to the strains 
of home lifi'. AIns. it is i>.vnrtly the right 

height to ,• ommod.'ite n tall gla'.ss of foam- 

illg lieer. ,i Jierip.-itetie teacup, the over full 
.•ish try (not to ineiitimi the tlicked cignr 
ash:) and the teeti.'ring colTee pot. Sii con 
venieiit :iml right under your li.-ind. 1 c:iuglit 
myself, to my horror, .-liiont to .•set n fre.^h- 
opeiied ami overllowiiig lieer cnn on top of 
it, the other day. 

Now if this caliinet were like most, sol- 
idly topped in Jlahognny or Koriim or 
plastic, ripe for liiiriis and .•scratches lint 
safe as far as the insides :ire concerned — 
all would lie wcdi. (io ahead :iiid spill your 
lieer. .and mop it up. Flick your cigarettes, 
niid riili the linrns down. 

Hilt Kico's leading fe.atnre is its excel- 
lent top r.adintion of highs. The top, thus, 
is a plastic grille cover, full of a hillion 
holes, ami right undernentli .are all the es- 
.sential speaker (dements (including the 
liiind-pnper llower-va.w corn ucopi.as I , f:ic- 

ing 11)1. rendy to c.atcl ffee. lieer or live 

s|iarks. In fact it nil makes a sort of readv- 
-si't dolllde c.-itch liasin. The woofer. Iielow. 
will catch whatever liecr mi.^ses the deli- 
cnte paper tweeter. . . . 

Well, before Kico dies of acute enili,-ir- 
ra.'i.^meiit let me a.ssiire yon I 'ni .jii.<t using 
a di.aliolicnl iimigiii.-itioii ; chances are slight 
that such a di.saster would occur in ;i well- 
ordered hon.'iehohl. Aftin- nil. ilinmond pick 
Ill's can lie ground acro.<s com-rete lloors. 
TV tiihes cnn In. shot nt with liU guns. . . . 
The last thing I would sngge.^t would lie a 
.solid rooftop protector that wiiiihl cut olf 
the all-important and iiiiiipie npwnriis radi- 
ation of sound from this spe.-iker ! The fact 
that Kico did not comprnmi.se on this vitnl 

matter, spilt lieer or is siirelv to their 

credit. 

i'erlia|is the answer will lie toillld in 
■some .sort of slightly tilted top pamd. di.s- 
coiirnging the roving lieer can. Or alter- 

tiatively. there might lie some s| ies of 

rnised edging tlint would ki-ep people's 
hands a liit further :iway wdien dnngeronslv 
hmded. .-Viiyhow. I lind the s|ie:iker around 
for .-i nnmlier of weeks and was aide to 
return it .snfidy. heerle.ss and eolTeeles.s. So 
i-oiild you. 

(I'.S. Jley. Kilitor. I have a .swell idea. 
Why not a di.screet electric fence .around 
the topf ETC) ((III ahiml. hut plenxe he 
riirrfiil — «-e ilim't hiirr i/oiir next nlonlh^s 
riihnitn yet. Ed.) 




xophonic 




dimensional 
sound 

A startling new invention by 
Radio Craftsmen, pioneer maker of high 
fidelity equipment- Introducing an 
entirely new concept in sound 
reproduction. Add thrilling third 
dimensional sound to your present high 
fidelity system, conventional radio 
or phonograph. Only $99.95 




Write for free Xophonic booklet. 
Xophonic is an exclusive development by 



RADIO 



)ft 



cransmen 




4223 AU WEST JEFFERSON BOULEVARD, 
LOS ANGELES 16. CALIFORNIA 

(Some dealerships and dIstrlbutorsMps avallable- 
Write for information on the entirely new market 
created by ttie XOPHONIC.) 
Circle I05B 
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SAVE '.fi - PiV fJUlT-Blf-PiilT — HAVE r JN 

ELECTRONIC 

ORGAN inHITfDfm 




NO SPfCMt 

nccdcd: 



Now you can afford a real, full concert organ, just 
like those made by the foremost organ manufac* 
turers. Because over 1/2 the cost is saved when you 
assemble it yourself. And it's REALLY EASY: only 
?4 separate units, all witti printed circuits, and 
detailed-to-thesmallest-step instructions. In addi- 
tion, you purchase each of the 24 kits when you are 
ready for it — and can afford it. 
You'll get a real kick out of putting the Schober 
Electronic Organ* together — and then sitting down 
and pulling the stops for Strings. Trumpets, Clar* 
mets. Diapasons, Flutes, etc. Electronic Percussion 
optional; chimes available. 



Coinptict CONSOLS 



One of the many exclusive features of this excep- 
tional organ is the handsome console, in a wide 
variety of finishes. It is equally at home in a tradi- 
tional or modern setting, and lakes little more space 
than a spinet piano. 



Complete descriptive booklet and price list are 
available on request. And. if you wish to hear the 
glorious pipe organ tone of the Schober Electronic 
Organ, a 10" long-playing demonstration recording is 
available for $2. This is refundable when you order. 
Write today and see wtiat a fine instrument you can 
get at such a great saving 



The SCHdBER OMAN CORP. 



2248-K Broadway. New York 24. N. Y. 



'Designed by Richard H. Dorf 



Circle 106A 



^jHHH^ .. .get the ultimate 
in your 
tape recordings... 




THE LIBRASCOPE MAGNETIC 

S.ivc your tap*' and still enjoy (luality re- 
c.-orclings with tins m:iKtit>tic Noiseraser 
unit. Ea^^icr, faster degaMssing (erasing) 
for i>lcl and new tapes. End undesirable 
nuisv and signals. 

Den1agniti7.es U" tape on reels up to 10" 
dia. Size: 7%" x 4%" x 3'/)". Operates on 
standard llOV AC. A reasonably priced 
supt-rfiir lape-er:»ser. 



Write for BuJU-tin. 



131 e SAMTA ANITA Ave.. SURBAMK. CAI.IF. 
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IBKASCOPt 



INCORPORATED 



3. PONSONBY 

r.nst sprinj; I ^ot :i lottor from jin niidio- 
fnn. r:iili(> (-npiiippr juhI iinintPiir pianist, 
iu roiisonhy, Anklnnd. W.l, Now Zonland, 
who eollocts rpconls. roads Al ino all the 
tinio, ami i.s t'nist rated hocanso the N.Z. 
roponling firms are mm-h too much intcr- 
pstofl in Klvi.s the IVIvis to imi^ort the rec- 
ords he's dyinj; t(» ^et hold of. 

Very spceifically, he was after the hnfje 
set put ont hy Victor of the eompletc 

net>th(>veu Piano Sonatas with Artnr 
Srlmahel (all of them transferred from 
]ire-war 7S discs'), a set which, with the 
i-oni]>lete uinsical scores, costs a mere ^SO. 
Mr. Wylie's i<lea, which \ pass on to you, 
was to raise the necessary wherewithal via 
a Karter svstem. He woiulers whether any 
of onr readers are interested in tapes of 
native Maori s(»ugs, or of the Xew Zealand 
Champion Brass Hands, to name two sn<;- 
pest ions. .\iiy (dher j;oods or services of 
any descri]ition yon might rofpiire 'way 
down there are offered, to raise that Inink 
of foreign exchange. 

Mr. (!. Wylie is at Beacon Radio, l.td,, 
lirown and l''itsroy Streets, Ponsonby, 
Auckland, \V.l, Xew Zealand, and I sus- 
pect wonld lie hap|iy to hear from yon. 

4. BOOM AND BUST 

.■\ fellow from Maywood, ill. sends mc 
a clip])ing from the Chicago Trib, which 
fairly made me bnst. Ad for a set of 
twin' consoles, one TV. the other a ITi-Fi, 
both for * inn. The matching ITi-Fi was 
described in these delectable terms: 

— yias\o MInil J-Spood riinntror 
— 12 Dynnnilo Sponkors 
— Moro WOOF 
—More BOOM 
— Moro TWKKT. 

— which rai.ses a nnmber of hilarions ques- 
tions, iu my skeptical mind at least. TxrrJrr 
sjieakers?? Well — maybe, if they 're all 
."l-inch Jobs. More likely the effervescent 
copywriter, hardly an andio bug himself, 
was su]>posed to say a twelve-f'nr/j dynamic, 
tint ])referre4| to e:nln(nder a bit. 

.■\s for the BOOM — chances are that the 
gentleman was absolutely right. And so we 
can't really complain, this time, about ad- 
vertising misstatements. I'll betcha it does 
go BOOM, on every middle-bass note. 
(Whether it woofs aud tweets is another 
(inestion.) I 'II have to fr:ime that ad, an<l 
thanx to Ralph Rabe, who sent it in, 

I Vou can imagine how T reacted when, in 
the very same mail by a freakish chance, 
I >)'bbie Ishlon of Tolnnibia Records sent 
in /(* r boom eontributiou : 

"KOTTORS.— IIT-FT FOR FO'.— Tn the 
Year of the Room. 

"Tlie keynote of Colnmbln's F«ll 195" 
releases will be Ili-Fi for Fiin, a sue- 
( Inetly appropriate slogan for the year of 
the hlfffrest boom In both reeorrt and 
phonograph (sle!) history.** 

Does she know what she's sayinp? T 
already had visions of the newe.st Columbia 
?,fiO phonograph, the biggest ROOM box in 
|dionograph history . . . but I'm sure she 
didn't mean it ihnt way. IE 

EMPLOYMENT 

Xoat. alert y<ninK man (2!t) doalrcs place- 
ment with opportunities in audio field. Holds 
uiauapenienl and Ili-Fi consulting position 
with large -serviee organization. Slrnns ex- 
perience in customer relations an^l policy ad- 
jnstuients requiring quick, positive decislous. 
Miplily active andiophile dating to pre I, .P. 
(■ra. teclinical training, veteran. .\n asset to 
any firm. Miuiuniui salary, $7. 000.00. 



—CLASSIFIED— 

Rates: 10c per word per insertion for noneommerelal 
advertisements; 25c per word for commercial ldver> 
tlsement^. Rates are net, and no discounts will fee 
allowed. Copy must be accompanied by remittance In 
fall, and mast reach the New York office by the first of 
the month preceding the date of issue. 



Till'', .\l lili) i;.\'i'Il.\xr,l-: lia.s the l.nigosl 
solection of now nii'l fully punrantoed ii.so«l 
iMiiilpiiiPiit. I'iitiiliig cif "-"Oil I'linipnirat on 
rct|UPst. .\inlin lO.vi'hiinpo. Dept. AV.. l.->0-10 
Hillside Avo.. .faiiiaicn 'VI. N.Y. .\Xtel I'l^" ', 
:i«i7 .Maniaronock .\vp.. White I'laiiis, X.Y. 
Wll s-;t.".sn : s:{0 I'latlmsli Ave.. Hrooklyn, 
mVkminster .'.I'.On. 



iiKMi i-ii)i;i,iTY sim;.vki:i!S Rni'AiREn 

.\inprite Speaker Service 
70 V.'sey St., .New Yiirk 7. .V.Y. HA 7 2.-R0 

I.llnKl.vn FOI! CI.KAX RF.SrOXSK TO 20 
I'YCYKSV Listen In ihe radically new Ilacon 
"llii*" ITi" foam sn.spension .sjieaker. Racnn 
Klectric Co.. Inc., 12r,l I'.roadway, New Y*ork 
I. .V.Y. 

I.nXC I'l.AYl.N'f; records 20 lo .'50% dis- 
cern n I. « : lirand new: factory fresli ; unplnyed ; 
all laliels. Senil 20<' for catalog to Record Dis- 
int I'Inli. noS \Vinl)ern. Houston I. Texas. 

l-vm S.MJO: Pennine Klipschorn. Labora- 
torv .Model, Style P.. original C08t, -^.^OS. Sell 
■517.-. .T. .M. Kdelman, .M.D., 700 Cominerco 
Hldg.. Raton Ronse. I.a. 

rol! S.M.K: A.MTKX :!00, 3.10, ;W0 2, 001, 
t;ni-2 sc .\-Serie.e. availalile at Grove Kiitcr- 
prises. Itoslyn, I'a.. Turner 7 1277. 



KoR S.\M-:: .\larant7 Audio Consolettc 
.•SPJ.'i.OO. .f. M. lOdelnian. .M.D., 70O Conimcrcc 
nidg.. lt;iton Ilougi'. I.a. 
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snCAKKR CAHIXETS 
.\Iannfactni-ers over run — brand name tn 
closnn's. genuine nialiogany, completely 
finished, Willi or witliont speakers. 50% olT 
andioi.hile list. Write for details. Cilstoni 
Craft. 1*. o. Uox :'.01. .fasper. Indiana. 

IIKATIIKIT .\ri>I'i .\XAI.YZ1:R, inclnding 
I.M. analyzer, audio voltmeter, and sensitive 
a.c. N'Tv'.M. r.-irefiilly constructed, rerfect. 
.•F-'tO. .\. 'riiriier. Hox 22. onkliiirst, Calif. 

CrSTOJI men FIDKLITY systems de- 
signed and installed. Kquipment expertly 
serviced and repaireil. Free picfciip and de- 
liverv in Xew York City area. Eastern Audio 
Co., hl.'in Tyiidall Ave.. Bronx, X.Y. KI fl-8int. 

SKI, I.: Xew Scott 2.".2Ii P.asic Amidifler; 
Wliarfedale super siieaker ; iloodnian 12" 
coaxial speaker; Italian 120 Pass Accordion: 
like new Cretcii luiiiii iMitlit. Ely Wisliuici;. 
i;;-ni ill St.. wiiiiesi.me. x.v. Fi. .■!-;!i ii. 

W.\XTI*'li: llaiiinioiid revrrheration uiiil. 
Stale eondilion. aL'e, and price. 11. Wliif.-, 
2124 W. P.rond St.. Hel lileheni. I'a. 

(U"TSTAXIiIX01,Y CI.r..\X liass corner 
horn for )2" driver. >■'■>:•: .1. Lansing )2" 
li-12.'I. S.'IO : S" I»-21<1. -SIS. Can demonstrate 
all. Cain, in .Manet Circle, chcstniil 11111. 
.Mass. l..\sell 7-OS2H. 

FfHt SALK: Telefiinkcn F 47 condenser 
niieroplioiie. .•?22." ; 'relefiiiiken M 221 con- 
denser microphone, .'?2.'!5, lioth In perfect con- 
dition : Presto t;X overhead eiilling ineclia- 
iiisni idlsc) eipiipped with hot stylus appa- 
ratus, ^Xft^i : siiclioii eqnipineiil for O.K lathe, 
.S40 ; Heath Condenser elieeker, ^If*; Ilenlli 
Signal Tracer, .^IS; four assorted Id" iran- 
scripllon arms. each. .fAC IIOI.ZMAX, :lfil 
Ulcecker St.. .V.Y.C. llR .1-71:17. 

Write lis hefore you hiiy any hi-fi, you'll he 
glad yon did. Immediate replies. Key Elec- 
tronics, 120 Liherty St.. X. V. »'>, X. Y. I*holle : 
F.Vergr 1 l-r.ii71. 
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IIIKFXTOKY 



HOLiyWOOD ELECTRQKfCS 

b i-S r A I ■l^Tl^H » <]P HiiPi ^o-MPOhiENrs 



7JA,a Mr-rsir ArvLah An^l#h 4$ i:*li>' Wrbii«r D fillOB 
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CANADA 
High Fidelity Equipment 

Complete Lines • Complete Service 

Hi-Fi Records — Components 
and Accessories 

flLECTRO-UoiCE 

^ SOUND SYSTEMS 

Ml OONOAS ST. WB9T. TORONTO, CANADA, 



th^ finest in fii-Fi 
featuring Sfc^^^^wK, 

HISH FIDELlTf COM lHjn LN fS 

SOUNO 

gji «. mtkk kh. ' I I \i, tiiiL n itiM 



HIGH-FIDELITY HOUSE 

Most complcfa stock of Audio 
components in the West 
ffcone; KYan I-«F7I 
536 S. Fair Oaks. Pasadena I. Calif. 
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antenna si/stems 



Hltt fall BrM<kiii< Yitl tir ma. iMiKKIty M M* 
72 UK 300 ihn Innt. DnlfiM tir Mw Fl. 

APPARATUS DEVELOPMENT CO. 
Dept. C WethenfieM 9, Connecticut 
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/ y, I KEY ELI 

L-^-,'^ Ll20 LIBERTY 



BE HAPPY AGAIN! 

W'riti m your hi-fi nredf now 
ynu'H In- glad you did. 
tmmediatr replies. Complete stock 
Dept. AC 
KEY ELECTRONICS CO. 

ST.. N. Y. 6. H. Y. 
Evergreen 4-6071 
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STEREO 
TAPES 



AUDIO 
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9ndiUt*i^ PeOfUiB . . . 

Henry Klaus, dcsipiior ..f (iu- tifw KIJI 
slH'.'iket- system, n-purt.* iiv»*rwholininp ac- 
(■(■ptntico (if first nr.nluctiuti unit« de- 
livfi-cd to the X.-\v Ymk :irp!l. Mail 
responst: to KIJI ;i<ivf rt isinp indicalos 
.ssiinilar entlm.^iasm i-n a aatioiuvido .«cale 
. . . Oary Cohn has hoeii named ai^i^i.'^taiit 
sales manaper i.l" lloiielte Snles Corpora- 
tinii. imp.ii't crs of idt-kiip ca rt ridpes and 
microphones — formerly u'it h Mark Simp- 
sun Mamifartiirinp <' Will A. Con- 
nelly, fornierlj" assistant sales tnanriffer, 
has been npped to sales manaPer of Melz- 
r.er Knpi net-ring Corporation, maniifa*-- 
tiirers of the Starlipht hiph-fidelity tnrn- 
tahle . , . (Vmi-urrent with expansion of 
advert isinp and promotional aetivity. I'ni- 
versity I..oUdsipeakers, Inc., has ap)iointfd 
David Olaser to t lie posit ion of ;iit 
direetof. 

Benjamin Kaye, owner of New York's 
fahnloiis lalierty Music Sliop.sj, has aii- 
nonneed tin- oi)eninp on l>eeeml^ef 1 of a 
new store in the Soeony-\'acnnm huildinp 
at 12 ad Street and I.exinptoii Avenue. Ii 
will lie the Ii ft h store in 1 he <'ha in, and 
will earry a i-oniplete stork of records, 
pa.-kaped hi-ti radio-phonos, and hiph- 
tiilelily eomptmont s . . . Aj^point ment of 
John P. Taylor to the nowly-ereated post 
(if manaper of market inp plans and serv- 
ices for industrial olcctrfmic i>roducts, 
has heon annoniiced hy A. R. Hopkins, 
manaper of \\C.\ industrial electronic 
n:arket inp depart mont . < M lipr 'A per- 
sonnel chanpes ineluile t he appoint s of 
Orrln E. Dunlap, Jr., as vice-president in 
charPfi ol' institutional ad\'ertisinp and 
pulilicat ions, and Sidney M. Robards as 
director of ))re.'!s relations. 

Rein Narnia has heen aiipointed man- 
aper- of t he i)roduct ion and etiffinoerinp 
divisions of Fainhild Uecordinp Kquip- 
inent Company, ('urrently serving as chief 
eiipiaeer. ,M r. .Varma will coiit inue to 
carry out these duties in addition to his 
new assiPiimcnt . . . R. M. "Rocky" Gray 
has resigned as .-^aics manager of The 
I lau la nd- P.org < 'i n pora t ion t f» oi>en shop 
as a inanufaeturei's .sales representative. 
Mis place will he taken by Elmer Arehart, 
\*ho has hecn directoi- ,if i>urcliases for 
I he i)ast eipht years. 



9ndi44i^ f^oiel . . . 

Hanuan-Kardon and Concertone Receive 
Desig'n Honors. Selected hy a committee 
from the American Society of Industrial 
Uesigners. a Harman-Kardon Recital IT 
t uner-aniplifier and a Concertone custom 
stereo tape recorder have hcen ehoscn to 
represent the I'nited States as outsland- 
iiitf examples of industrial design at the 
elo\ent h M ila II Tiiennale, considercil hy 
many to he t he world's most important 
international exiiihit of industrial design, 
ari'Iiiteit ure ;i ml hf>me furnishings. The 
r.S. exhihit. sponsored hy the nci>artmeiit 
of ( "onmieri e, is entitled *Tonitnunications 
at llonu- ami at Work." The Triennale will 
continue until .Vovemher 2, alter which 
both the Itecital II :iiid the < '..ncertonc 
will be made a va liable to t he t r.ade fair 
division of the Pepartniont of Commerce 
for showing in various t radc fairs 
throughout Kuroi)C during I'.i.'iS. 

ORRadlo Starts New Plant. Oround has 
been broken for t he nat ion's first plant 
designed expressly for t be product ion of 
Videotape and instrumentation tape. When 
completed, t he new jilant of ORRadio 
Industries, Inc., manufacturers of Irish 
brand inapnetie recording tape, will be 
the only fiicilily of its kind In the world, 
.n-i'ording to ,1. Herbert ( )rr. i)reRident. 
All Winking areas will be aii-conditionod 
to cont rol dust content as well as tem- 
peratiire and humidity. The plant will in- 
crease (>i;Ka<Iio"s production capacity 4iiO 
per cent. Coinplclinii date is expected to 
be soinetinu- this winter. 



first at 

LEONARD RADIO.... 

The three remarkable New 
Low-frequency reproducers 
Designed and manufactured 
by 




for Immediate delivery 



MODEL 
THREE 



Model Three combines the convenience 
of a small enclosure with an unmatched 
uniformity of response extending from 
the mid-frequencies down to the very 
bottom of the musical spectrum 

Mahogany or Birch $174.00 

Walnut 181.00 

Utility Enclosure ... 159.00 



MODEL 
TWO 



P 



Model Two IS similar t} Model Three 
but is housed in a floor model cabinet 
which has an additional space for a 
Janszen electrostatic loudspeaker. 

Mahogany or Birch $197.00 

Walnut 206.00 




MODEL 
ONE 



Model One consists of two loudspeaker 
systems specifically designed to work as a 
pair and housed in a floor model cabinet, 
which, like Model Two. has an additional 
space for a Janszen 

Mahogany or Birch $378.00 

Walnut 390.00 
Utility Enclosure 336.00 



These systems are possibly the finest 
available today. Their excellence results 
from an extended research program which 
determined optimum use of the acoustic 
suspension principle and developed a 
technique of fabricating loudspeaker 
cones to give a completely new order 
of smoothness in frequency response 

All models are 16 ohm impedance. 

Provision is made for varying the 
relative levels of the KLH and associated 
high-frequency speaker 

All KLH loudspeaker systems carry a 
two year guarantee 

Mai/ orders filled. 2i%depojil, balance CCD 



n 



EONARD 



RADIO, INC. 
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a speaker system docs not have to lie 
BIC or COSTLY to reproduce clean 
halanced sound from 

30-15,000 cps. 

Now you can prove this to yourself 
Listen to 



The 



■ai 



model Aid 



Speaker Systems 
Availahle at Your 
Distrihutor 



$99.50 



NTERNATIONAL 



■Scientific 
• 

■ NDUSTRIES CORP. 

COLORADO SPRINGS, COLORADO 
Address inquiries to: 
SALES OFFICE, IS ELLIS ROAD 
WESTON, MASS. 

Circle 1 08 A 




GIBSON GIRL® TAPE SPLICERS 

1 5em'-P'0 SP < I J, 611 

2 jun.of 'S-4JI! tM 
s. i-andard TS-4STD t,B 

I. De lu«e Ti-4DLX II 50 
S. Industrial (5 icMS to I ■) (net) 55.00 

ROBINS PHONO AND TAPE ACCESSORIES 

(. Splicing tape ST-SOO i .If 

T. Jockey Cloth (or Tapes JCT-2 (.» 
S Tape Threader 
y. AUD O-FILE 
10. Changer Covers 

I I. Turntable Covers 
\J, Disclosures 

U. Jockey Cloth lo' Records JC 1 
14. KleeNeeOLE. 



AF-50 (net) 23 M 
Ct 1 2 2.0S 
Cr. 1 2.5D 
ElO. 12 (pkq) I JD 
1.00 
1.50 

15. Phono-Cushion lO '. 12 PC 10. 12 1.50 
It. Atomic Jewel SE-90 5.00 

Af Dealeri Everywhere 



OROItKS WOlTiTlllIi COW. 
,^ E.k^^llIl -iJ ^ - O" 



Circle I08B 



ADVERTISING 
INDEX 



Acoustic Research. Inc 90. 91 

Aero Products Company 62 

Allied Radio Corporation 84 

Altec Lansing Corporation . . 14, 49, 53. 60 

Amperex Electronic Corporation 65 

Ampex Audio. Inc. 93 

Apparatus Development Company .... 107 

Audio Arts. Inc. 73 

Audio Fidelity. Inc 67-72 

Audiogersh Corporation 6. 7 

Bell Telephone Laborator es 20 

Bogen. David Co.. Inc Cov. II 

Borak, R. T.. Sales Company 43 

Bradford & Company 1 04 

British Industries Corporaticn 

facing p. I. 3. 15 

Capps & Co.. Inc 37 

Classified 106 

Dyna Company 98. 99 

Eckel Corporation 95 

EICO 76. 77 

Electro-Sonic Laboratories. Inc 13 

Electro-Voice, Inc 5 

Electro-Voice Sound Systems 107 

Elgin National Watch Company 63 

Ercona Corporation 83. 103 

Fairchild Recording Equipment Co. . . 54. 55 

Fisher Radio Corporation 81 

Fukuin Electric ( Pioneer I 12 

General Electric 45 

Grado Laboratories 92 

Glaser-Steers Corporation 38. 39 

Gray Manufacturing Co. 92 

Crommes. Div. of Precision Electronics. 

Inc lOl 

Harman-Kardon, Inc 41 

Harvey Radio Co.. Inc 89 

Heath Company 8-11 

High Fidelity House 107 

Hollyvk'OOd Electronics 64. 1 07 

Hycor Division of International 

Resistance Corporation 1 05 

International Scientific Industries Corp. 1 08 
JansZcn Speakers (Neshaminy Electronic 

Corp.) 74. 75 

Jensen Manufacturing Company .... 46. 47 

Key Electronics 1 07 

Kierulff Sound Corporation 107 

Kingdom Products. Ltd 61 

Lansing, James B. Sound. Inc 31 

LEE, Incorporated 82 

Leonard Radio. Inc 107 

Librascope, Inc 106 

Marantr Company 94 

Mcintosh Laboratory, Inc Cov. Ill 

Mullard Overseas, Ltd 35 

North American Philips Co.. Inc 78. 98 

Orradio Industries. Inc 65 

Pentron 85 

Pickering & Company 17. 18 

Pilot Radio Corp 79 

Professional Directory 1 07 

Radio Craftsmen 1 05 

Rauland-Bcrg Corporation 108 

Rek-O-Kut Company 86 

Rigo Enterprises 4 

Robins Industries Corp 108 

Rockbar Corporation 33 

Schober Organ Corporation 106 

Scott, H. H.. Inc 87 

Shervk'OOd Electronic Laboratory. Inc. . . I 

Sonotone Corporation 59 

Stephens Tru-Sonic Inc Cov. IV 

Stereophonic Music Society. Inc 107 

Tannoy 80 

Tech-Master Corporation 96 

Triad Transformers Corp 2 

United Speaker Systems 100 

University Loudspeakers, Inc 57 

Weathers I ndustries, Inc 51 




'^a&e^^le^ hi-fi 

The "goldh.n crest" 20-Watt 
.\ni|ililier. ..with coiitniuoiisly 
variahle contour control for 
Fletclier-.\lnii.son correction . . . 

one of a completr line of 
advanced design high fidelity 
tuners, amplifiers and components... 

liear lliese quality RAUIAND unih ol 
your Hi-Fi dealer or write for details. . . 

RAULAND-BORG CORPORATION 

3515 W. Addlton SI., Dept. G, Chlcogo U, III. 
Circle 108C 




Cancer can't .strike me, 
I'm hidiwj. 
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v'gjuA'^J^'' Cancer? 
The American Cancer 
Society .sai/s tliat tnn 
many -people die of it, 
NEF.ni.ESSI.Y ! That's! why 
I have an annval medical 
checkup howerer well I 
feel. I know the seven 
danger .lipnals. And 
when I want sound 
information, I get it 
from my Unit of the 

AMERICAN CANCER SOCIETY 
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SPECIFICATIONS 
GUARANTEED 



Mcintosh guarantees performance at all listening 
levels from 0 to 60 watts. Compare these 
guaranteed specifications: 

GUARANTEED 

Harmonic distortion of 1/3% 20 to 
20,000 cycles. Less than 1 /2% inter- 
modulation distortion of any two fre- 
quencies provided power does not 
exceed 120 instantaneous peak watts. 
Impulse distortion is negligible. 

GUARANTEED 

Frequency response is =^=.1 db at 60 
watts 20 to 30,000 cycles. 

GUARANTEED 

Total noise and hum is 90 db or more 
below rated output. 

GUARANTEED 

Maximum phase shift is less than —8°, 
20 to 20,000 cycles. 





C-8(li» Cabinet) tSS.SO 



MC 60 $198.50 



The revolutionary patented Mcintosh Bifilar 
Circuit * results in 99 60/100% perfect {dis- 
tortion free) poiver. Only Mcintosh, the most 
trusted name in High Fidelity, brings you 
such perfonnance. 

DISTORTION vs POWER OUTPUT 
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The C8 Mcintosh Professional Audio Com- 
pensator is the finest preamplifier built 
today. For unmatched brilliant perfoi-mance 
and flawless reproduction hear it today. 
Mc Intosh guarantees the specifications! 



GUARANTEED Less than .3% distortion at 4 volts output, 20- 
20,000 cycles, at any setting of controls. 

GUARANTEED Maximum flexibility, the baton at your fingertips 
for perfect equalization of all phonograph records. 

GUARANTEED Total hum and noise is —110 db as referred to 
input. 

In Canada manufactured under license by McCurdy Radio Industries, Ltd. 
22 Front Street W., Toronto, Canada 



m-lntosh 

lAlODAIDITY INC 
A Chsmbers. Si-, &lngliomton, Kl. Y, 
tuftrt bl^itlui: 'is Wsncrt H., New Vaik 7, H.r. 
f:,},tt, SHMKJMTIitCt H.V. 



*U.S. patertt tt^77,074,- 2,545,788; 2,654,058. 
AE 9-57 
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Jw -an acoustical illusion, tbis nen full (au^ge speaker has big'-sR.eaker response dfsign<fy;,into i 
rugged, ebmpalt jjpit. It,establishes a new standard J[9fclariiy_. pqf{er-han^ling ca.p^clty, pcesence and 
lack of distortion in an elght-incli speaker. Like ajl TRySONIC spe^ers and audio (Lquipmeril, the 
light-inch 80 FR|speak^is prcfjuced frpm the. finfest 'ItiiJerialp and engineered -fdr a llfetiAie* ot 
faithful perf!)r[fiaHc;jB. H^t Price: $31-.-50 
Listen .. .you'lt ttltvay» l^ear mofe fkom: 



SSSS-Warner Dr., CulverJCity, Ca'lit., Cibie Mi^tii: ■morhanex- Export ror^Jj.n.v 





